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1
The main issue in organ donation is the shortage of organ donors to meet the de-
mand. In 2018, there were 273 effectuated organ donors in the Netherlands, while 
at the end of 2018 there were still 1195 patients on the waiting list for an organ [1]. 
To increase the number of organ donors, the so called ‘Masterplan organ donation’ 
was developed in the Netherlands in 2008 [2]. This plan consisted of initiatives that 
focused on different levels: hospital organization, public campaigns, living donation 
and the legal consent system. One of the initiatives to improve organization in the 
hospital was the introduction of ‘donation intensivists’ dedicated to the manage-
ment of organ donation practices in their region. The implementation of a soft opt-
out system was considered, but the minister of Health, Welfare and Sports decided 
to first focus on the other initiatives before changing the legal consent system.
Nowadays, 10 years later, the organization of donation has been improved, but the 
organ donor shortage still exists. One of the causes of the organ donor shortage 
is that many people do not register their donor preferences in the national Donor 
Registry (DR). In the Netherlands, this is 58% of the population that is 12 years and 
older [3]. With the current opt-in system, in case of no registration, the relatives of 
the potential organ donor have to make the decision. In 2017, 70% of the relatives 
that had to make this decision for the potential organ donor, objected to organ 
donation [4]. The high percentage of Dutch citizens that do not register any donor 
preference in the DR, combined with the high refusal rate of families when the 
patient is not registered, and the shortage of organ donors led to a fierce debate in 
the parliament, senate and media about a bill that would change the donor registra-
tion legislation to a soft opt-out system. After years of debate, the Dutch Parliament 
passed this bill on September 13th 2016 and the Senate on February 13th 2018. The 
soft opt-out system will be enacted on the first of July 2020.
In general, the Dutch population seems to be in favor of organ donation [5], but 
the refusal rate is high when donation is requested in the hospital. It has also been 
shown that approximately 1/3 of the people who refuse donation, regret it after-
wards, while 1/10 regret the decision to donate organs [6, 7].
In the remaining first chapter I will provide an overview of deceased organ donation 
over the years, the existence of international differences and the main bottlenecks 
in the Netherlands. The chapter will end with the aims and outline of this thesis.
Where it all started…
Approximately 64 years ago, in 1954, the first successful kidney transplantation was 
performed in Boston by the American surgeon Joseph Edward Murray [8]. Richard 
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Herrick was 23 years old and was suffering from an infection of the kidneys. The only 
way to survive was a kidney transplant. His twin brother, Ronald Herrick, agreed to 
donate his kidney. This was unknown territory, since no physician so far successfully 
transplanted an organ. The transplantation was not only a surgical success, but the 
kidney was not rejected because Richard Herrick received a kidney from his identi-
cal twin brother. Richard lived for eight years with his new kidney, got married with 
one of his nurses and got two children. Ronald Herrick lived a full life and died at the 
age of 79 in 2010.
 
Ronald (left) and Richard (right) after the first kidney transplantation in the world [8].
Organ donation in the Netherlands
The first successful kidney transplantation in the Netherlands was performed in 
Leiden in 1966 [8]. Thirty years later, in 1996, the Dutch Organ Donation Act was 
introduced, which regulates the donation practices on five levels [9]. First, there are 
rules for donors and relatives. In the Netherlands, we have an opt-in consent system, 
which means that donation is only allowed with the explicit consent of the potential 
organ donor or, when there is no registration in the national DR, with consent of 
the relatives. Second, from 1998 a national DR became available for Dutch citizens 
to register their donor preferences from the age of 12 [3]. Four options are possible: 
consent, objection, decision by relatives or decision by a specific person. Third, the 
Dutch Organ Donation Act describes the rules for physicians. Fourth, it describes 
how the organs are assigned. Eurotransplant is the organization that matches the 
donor organs based on blood type and tissue similarity from donor and recipient, 
length and weight of donor and recipient (in case of transplantation of heart, lungs 
or liver) and medical urgency. The Netherlands works together with other Eu-
rotransplant countries: Belgium, Luxemburg, Germany, Austria, Hungary, Slovenia, 
and Croatia [10]. Fifth, the Dutch Organ Donation Act states that organ trafficking is 
forbidden and that transplantation is only possible in University Hospitals.
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The Dutch Transplant Foundation is appointed by the Ministry of Health, Welfare 
and Sport as the formal organ center. The Dutch Transplant Foundation consists 
of several departments. The task of the organ center is, among other things, to 
consult the DR, screen tissue donors and allocate tissues. The policy department 
advises the Ministry on policies for donation and transplantation. The Dutch Trans-
plant Foundation also performs data management, collection, cleaning, analysis 
and use of data for scientific research. There is also an education department, for 
training and education of medical professionals on donation and transplantation. 
Eurotransplant carries out a number of the tasks on behalf of the Dutch Transplant 
Foundation, such as the matching of organ donors and recipients.
Post-mortem organ donation can be divided into two different types: donation 
after brain death (DBD) and donation after circulatory death (DCD). Initially, only 
DCD was possible with limited success due to ischemic damage that occurred 
after circulatory death [11]. The very first DBD was performed in Belgium in 1963 
[12]. In the Netherlands, the term brain death was accepted in 1970, resulting in 
the replacement of DCD by DBD because of better outcomes with DBD [13]. Due 
to the organ donor shortage and the improved quality of DCD organs, DCD was 
re-introduced in the Netherlands in the eighties. There are, however, not many 
countries that re-introduced DCD [14, 15].
Donation after brain death (DBD)
DBD can take place after a patient has been declared brain death by a neurologist 
or neurosurgeon and intensivist. When we look from an international perspective 
there is uniformity about the neurological criteria that are necessary to determine 
brain death. However, there are differences in technical confirmatory tests to cor-
roborate the clinical signs of brain death, ranging from solely using strict clinical cri-
teria (the so-called ‘brainstem death’), to additional use of several ancillary tests (the 
so-called ‘whole brain death’) [16]. These differences in ancillary investigations are 
more culturally dependent than based on scientific literature. In the Netherlands, 
brain death is diagnosed as the complete and irreversible loss of functions of the 
brain, including the brainstem and medulla oblongata. The methods and criteria for 
declaration of brain death are described in a brain death protocol that is established 
by the Health Council of the Netherlands [17]. Once brain death is determined, 
patients are pronounced legally deceased. The organs that can be donated are the 
heart, lungs, liver, kidneys, pancreas, and the small bowel. In 2018, 116 out of 273 
organ donors (43%) in the Netherlands were DBD organ donors [1].
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Donation after circulatory death (DCD)
DCD occurs after a patient has been declared dead on circulatory criteria. In such 
patients, treatment will be withdrawn and mechanical ventilation switched off, 
awaiting circulatory arrest. This is the situation when the patient is in the Inten-
sive Care Unit (ICU) and is referred to as DCD category type 3. In total, four DCD 
‘Maastricht categories’ exist [18]. DCD category 1 are donors that are dead on arrival 
in the hospital. Category 2 are donors who die in the hospital after unsuccessful 
resuscitation. Category 3 are donors where treatment will be withdrawn awaiting 
circulatory arrest. Category 4 are donors who have a cardiac arrest while brain dead. 
Nowadays, in the Netherlands, we only have type 3 donors. The organs that can be 
donated after DCD are the lungs, liver, kidneys and pancreas. In 2018, 157 out of 273 
organ donors (57%) in the Netherlands were DCD organ donors [1].
International differences
Different types and variations of the legal consent system are used worldwide. In 
an opt-in system, donation is only allowed after explicit consent to organ donation 
from the donor or the family. In most opt-in countries, donation is also possible 
when the potential donor did not register, but the family of the potential donor 
consents to donation. In an opt-out system, or presumed consent system, organ 
donation is presumed and occurs unless objection is registered in the DR. There 
are also different gradations within the opt-out system that define the role of the 
relatives in the decision process [19]. In countries with a ‘hard’ opt-out system organ 
donation will occur unless a person has registered to opt out. This type of system is 
rarely used. In a ‘soft’ opt-out system, families of potential organ donors are always 
given the chance to object. The system in the Netherlands will change from an 
opt-in system to a ‘soft’ opt-out system. It means that when Dutch citizens do not 
register their donor preferences in the DR after repeated written requests, they will 
be registered as presumed consent. Although the legal consent system explains 
some of the variation seen in donation rates between countries, it does not explain 
all the variance, as can be seen in Figure 1 [20].
Other factors that influence the donation rate of a country are: availability of poten-
tial organ donors, transplantation system organization and infrastructure, wealth 
and investment in health care, public attitudes to and awareness of organ donation, 
etc. [21, 22]. All these influencing factors make the donation process a complex pro-
cess. Although the legal consent systems and donation processes vary per country 
and perform better or worse, many countries struggle with the shortage of organ 
donors.
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Figure 1. Deceased organ donors per million population (pmp) in European countries in 2017. The 
blue bars represent countries with an opt-out system and the white bars countries with an opt-in 
system. Source: ONT Newsletter 2017 [23].
Main bottlenecks in the Netherlands
The donation process starts with the identifi cation of a potential organ donor. 
Potential organ donors are mostly patients with acute devastating brain injury (DBI) 
who die in the ICU. In the Netherlands, almost 100% of the potential organ donors 
in the ICU are identifi ed as such [24]. Beside identifi cation in the ICU, there are also 
patients who die outside the ICU. These patients could also be potential organ do-
nors, as has been shown in the literature [25-28]. The fi rst part of this thesis focuses 
on the identifi cation of potential organ donors outside the ICU.
The high family refusal rate is another important bottleneck in the donation process 
[6, 13, 29, 30]. The family conversation about donation always comes at an emo-
tionally diffi  cult moment for the relatives, at a time when they are told that their 
beloved one will die. Especially when the patient has not registered his/her donor 
preferences in the DR or the donation wishes are not known, the decision can be 
very diffi  cult. These situations often lead to objection to donation (70% of these 
cases in the Netherlands). The emotional burden for the family members during 
these situations is highlighted by the fact that even when the potential donor had 
registered an explicit consent in the DR, the family objects to donation in 13% of 
these cases [4]. Despite many initiatives to increase the consent rate, the overall 
consent rate (including consent registrations in the DR) over the last decade re-
mains approximately 50% [4, 24, 31-33]. The second part of this thesis focuses on 
the high family refusal rate.
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Aims of the thesis
The aim of this thesis is to identify the main bottlenecks in the organ donor identifi-
cation, referral and consent process and to describe interventions for improvement. 
This can be divided in five sub aims, each described in a separate chapter:
1. To find interventions aimed at health care professionals to increase the number 
of organ donors by systematically reviewing the literature.
2. To study whether all potential organ donors outside the ICU are identified in a 
multicenter study (part one).
3. To implement a multidisciplinary approach in order to optimize donor referral 
from the emergency department to the ICU (part one).
4. To gain insight in factors in the decision-making process for organ donation that 
influence consent rates in a nationwide study in the Netherlands (part two).
5. To appoint nurses who are trained in organ donation to improve family consent 
rates (part two).
Outline of the thesis
Chapter 2 provides a systematic review on effective interventions, aimed at health 
care professionals, that could increase the number of organ donors. We included 
studies describing interventions aimed at health care professionals who are in-
volved in the identification, referral, and guidance of the family of potential organ 
donors. Chapter 3 describes donor identification outside the ICU and the influence 
of end-of-life care outside the ICU on the organ donor potential. In this study we 
analyzed the unidentified potential organ donors outside the ICU. The results of this 
study led to the implementation of a multidisciplinary approach at the emergency 
department of six hospitals to admit potential organ donors to the ICU for end-of-
life care. This approach and the results of the approach are described in chapter 
4. In chapter 5 we describe a nationwide study on factors in the decision-making 
process that influence consent rates. In this study, intensivists specialized in organ 
donation evaluated all organ donation requests in the Netherlands over a period of 
3.5 years with physicians who performed the donation request. Chapter 6 describes 
an intervention to increase the family consent rate. Nurses were trained in ‘com-
munication about organ donation’ and appointed to guide the family of potential 
organ donors in making a decision on donation. Chapter 7 consists of the general 
discussion and conclusions, in which we present the main findings of our research 
and discuss these results within a broader context. In Chapter 8, the English sum-
mary, and chapter 9, the Dutch summary, the results and conclusions of this thesis 
are summarized.
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Background: The last decade, there have been many initiatives world-
wide to increase the number of organ donors. However, it is not clear 
which initiatives are most effective. The aim of this study is to provide 
an overview of interventions aimed at health care professionals in 
order to increase the number of organ donors. 
Methods: We systematically searched PubMed, EMBASE, CINAHL, 
PsycINFO and the Cochrane Library for English-language studies 
published until April 24, 2019. We included studies describing in-
terventions in hospitals aimed at health care professionals who are 
involved in the identification, referral, and care of family of potential 
organ donors. After title abstract and full text selection, two reviewers 
independently assessed each study’s quality and extracted data. 
Results: From the 18,854 records initially extracted from five data-
bases, we included 22 studies in our review. Of these 22 studies, 14 
showed statistically significant effects on identification rate, family 
consent rate and/or donation rate. Interventions that positively influ-
enced one or more of these outcomes were: training of emergency 
personnel in organ donation, an electronic support system to identify 
and/or refer potential donors, a collaborative care pathway, donation 
request by a trained professional, and additional family support in the 
ICU by a trained nurse. The methodological quality of the studies was 
relatively low, mainly because of the study designs. 
Conclusions: Although there is paucity of data, collaborative care 
pathways, training of health care professionals and additional support 
for relatives of potential donors seem to be promising interventions to 
increase the number of organ donors.
2Interventions aimed at healthcare professionals to increase the number of organ donors: a systematic review | 21
Introduction
The large gap between organ donor availability and organ demand is a major 
health care issue worldwide. In 2017, the Netherlands had 15.2 actual deceased 
organ donors per million population (PMP), while at the end of 2017 there were still 
1,138 patients awaiting a transplant and 140 patients who died while on the wait-
ing list [1]. The UK had 22.5 deceased organ donors PMP, 6,739 patients awaiting a 
transplant and 436 patients died while on the waiting list. For the US; 31.7 deceased 
organ donors PMP, 77,115 patients were on a transplantation waiting list, and 6,021 
patients died while on the waiting list [1]. To amend the large organ donor shortage 
and increase organ donation rates, many initiatives have been suggested. These 
initiatives range from changing the legal consent system (opt-in versus opt-out) 
[2], large scale public campaigns to raise awareness [3], to interventions aimed at 
increasing the organ donation pool through expanding medical criteria [4]. Due to 
the continuing shortage, new interventions are proposed frequently. 
Many studies have also been published on improving the donation process in the 
hospital [5]. The donation process starts with identification of a potential organ 
donor. Subsequently, the potential organ donor must be referred to the Intensive 
Care Unit (ICU), if not already admitted, and the Organ Procurement Organization 
(OPO). In addition, irrespective of the legal consent system, consent must be ob-
tained either by the donor him- or herself via the Donor Registry and/or by family 
members. Health care professionals play an important role in the donation process 
as they are directly involved and responsible for identifying and referring potential 
organ donors, and obtaining consent. Several studies have shown that potential 
organ donors are not always recognized, especially when patients die outside the 
ICU [6-8]. For example, a study from the Netherlands described that the number of 
unrecognized organ donors outside the ICU was 11-34% of the known organ donor 
pool [6, 9].
The objective of this study was to pinpoint effective interventions that were aimed 
at health care professionals and had the goal of increasing the number of organ 
donors.
Methods
A systematic review of the literature was performed. The criteria for article inclusion 
and data analysis were prespecified. The initial protocol has been registered in Pros-
pero, the international prospective register of systematic reviews with registration 
number CRD42018068185 [10].
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Data sources and searches 
Pubmed (including MEDLINE), EMBASE, CINAHL, PsycINFO and Cochrane Library 
were searched until April 24, 2019, restricted to English-language publications. 
The search strategy included the following concepts: post-mortem organ dona-
tion, health care professionals and interventions in hospitals. The complete search 
strategy for each database is presented in Supplemental Digital Content (SDC) 1. 
The author’s personal files and references of included studies were also searched to 
identify additional relevant articles (snowballing).
Selection criteria and process
Titles and abstracts retrieved from the search strategy were independently screened 
by two authors (MW and NJ) to identify studies that potentially fulfilled inclusion 
criteria. Full-text articles were screened by the same two authors. Disagreement on 
inclusion was resolved by discussion. Studies were included when they met all the 
following inclusion criteria:
1. The health care intervention was aimed at health care professionals who were
involved in the identification, referral, and support of (relatives of ) potential
organ donors.
2. Study design was experimental, quasi-experimental or observational, such as
randomized controlled trials, (un)controlled before-after studies, (non-) con-
trolled cohort studies.
3. Study had at least one quantitative outcome measure.
4. English language full-text article available.
Studies were excluded when the interventions aimed to increase the potential 
donor pool or improve logistics outside the hospital, e.g. implementation of a dona-
tion after circulatory death (DCD) protocol, implementation of a donation program 
with transplant coordinators and regional retrieval teams, expanding the donor 
pool (older donors, DCD donors, non-ventilated donors), education of the popula-
tion, ways to recover organ function, legislative measures and improved allocation 
algorithms. In addition, we excluded donor programs consisting of more than two 
interventions. Although a bundle might be interesting as an approach, the effect 
per individual intervention cannot be distinguished. Also, a bundle would mean all 
components of the bundle have to be implemented to obtain the effect making it 
more difficult to implement in daily practice. 
Data extraction and quality assessment
One researcher (MW) extracted the data from the included studies, using a stan-
dardized form (see SDC 2). The extracted data were checked by a second researcher 
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(NJ). The extracted data included the study design, objective and methods, setting, 
population and sample size, intervention, outcomes and results, conclusion and 
article comments from the reviewers. 
The quality of the included articles were assessed using the suggested risk of bias 
criteria for EPOC (Effective Practice and Organisation of Care) reviews from the 
Cochrane Handbook [11]. The criteria for studies with a separate control group 
(randomized trials, non-randomized trials and controlled before-after studies) were 
different from the criteria for studies without a control group (uncontrolled before-
after studies, cohort studies). Quality criteria were independently assessed by two 
authors (MW and NJ). Discrepancies were resolved by discussion between these 
two authors. 
Data synthesis and analysis
We tabulated study characteristics and outcomes such as study design, interven-
tion, number of participants, outcomes and significance level. The interventions 
were described in more detail and classified in one or more of the following catego-
ries: (1) identification and referral of the potential organ donor, (2) education of the 
health care professionals, and (3) extra support of the relatives to help them make a 
well -considered decision on donation. 
Results
Our search identified 18,854 records, of which 5,515 duplicate records were removed 
(Figure 1). In total, 13,339 records were screened for title abstract. After excluding 
13,295 records, 44 full-text articles were assessed for eligibility. The final set of 
articles consisted of 22 full-text articles. No new articles were identified through 
snowballing. 
Characteristics of included studies
Table 1 summarizes study characteristics and outcomes of the 22 studies. Fourteen 
uncontrolled before-after studies (UBAs), four cohort studies, two randomized 
controlled trials (RCTs), one controlled before-after study (CBA), and one non-
randomized controlled trial (NRCT) were analyzed. The interventions were aimed at 
health care professionals: physicians, nurses (specialized in donation), requestors, 
personnel from the procurement centers, social workers, chaplains, administrators 
and psychologists. Ten studies were single-center studies, and 12 studies were per-
formed across multiple hospitals ranging from 3 to 220 hospitals. The study popula-
tion consisted of: relatives of ICU patients, potential/eligible donors, emergency 
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department (ED) deaths, declared brain deaths, donation requests and patients 
meeting trigger criteria. The sample size per study ranged from 11 to 1,101 in the 
intervention group, and from 3 to 1,563 in the control group. The majority of the 
cases were donation after brain death (DBD) and most studies included DBD as well 
as DCD, depending on whether the country had a DCD -protocol.
Various outcomes were reported: donor identification, donor referral (from the ED), 
family approach rate, consent rate, donation rate, organs recovered. Most interven-
tions were aimed at increasing the referral rate (from the ED), consent rate or dona-
tion rate (which is based on i.e. referral and consent rate). Significant differences 
were seen in all of these three outcomes. In eight studies, the significance level was 
not reported. If possible, we calculated the p-value with the data that were available 
(Table 1 and 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N=18,854 records retrieved by database search: 
EMBASE (9291) + Pubmed (6993) + CINAHL (1225) 
+ PsycINFO (707) + Cochrane Library (638) 
N=5,515 duplicate records were removed 
N=13,339 records were screened for title and abstract 
N=13,295 records were excluded: 
- No post-mortem organ donation 
- No primary experimental, quasi-experimental or observational 
study design 
- No intervention aimed at health care professionals to increase 
number of organ donors 
- No quantitative outcome measure(s) or inappropriate outcomes 
- More than two interventions (e.g. intervention program) 
- No English full-text available 
N=44 full-text articles were assessed for eligibility 
N=22 full-text articles included in analysis 
N=22 records were excluded: 
- No intervention aimed at health care professionals to increase 
number of organ donors 
- No quantitative outcome measure(s) or inappropriate outcomes 
- More than two interventions (e.g. intervention program) 
Figure 1. Flow chart showing the inclusion of articles.
2Interventions aimed at healthcare professionals to increase the number of organ donors: a systematic review | 25
Methodological quality
The results from the quality assessment are shown in SDC 3. Overall, the quality 
of the studies was relatively low, mainly because of the study designs that were 
used. Seventeen studies did not use a control group, which makes the criterion 
‘intervention independent of other changes’ for these studies at high risk. Two RCTs 
were performed [12, 13]. One of these studies did not use a correct randomization 
method. They divided the groups by even and odd numbered beds [13]. In addition, 
most studies lacked adequate power or had selection bias leading to a high-risk 
score on the criterion ‘other risks of bias’. 
The studies found in this systematic review were not suitable for a meta-analysis 
due to heterogeneity in interventions and outcome, the different definitions used 
for ‘potential donor’ [14, 15] and different (legal) systems used in every country.
Effects of the interventions
Table 2 provides an overview of the interventions identified in the 22 articles, classi-
fied in 3 categories of interventions: identification and referral, education, and extra 
support of the relatives. Some interventions could be classified in more than one 
category. 
Identification and referral
Ten studies focused on the identification and referral of potential organ donors 
[16-25]. Six out of ten studies focused on donor identification and referral [16-19, 
24, 25]. Two of these six studies showed statistically significant higher identification 
rates after the intervention [17, 24]. In the study by Beasley et al. [17], a multidisci-
plinary strategy was introduced in 50 hospitals which increased the donor identifi-
cation from 90.5% to 97.0% (p=0.001) and the donation rate from 32.9% to 42.5% 
(p=0.005). In the study by Zier et al. [24], the donation rate increased from 12% to 
46% by implementing an electronic decision support system to identify potential 
organ donors (p=0.002). The study by Sandiumenge et al. [25] used technology to 
refer potential organ donors to the donation coordinator (DC). Ninety percent of 
the specialists playing a key role in the management of possible donors outside 
the ICU were included in a WhatsApp group in order to refer to the DC. After the 
intervention, 62% of the possible donors outside the ICU were referred to the DC 
compared to 32% before the intervention (p<0.05). These referred donors after the 
intervention had a mean age of 72 years and the main cause of death was hemor-
rhagic stroke (59%) followed by ischemic stroke (33%). Three of the six studies which 
focused solely on donor identification showed an increase in the number of referrals, 
however, it was not reported whether this was statistically significant [16, 18, 19]. 
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Table 1. Summary of study characteristics and outcomes.
Study, year, 
country 
[reference]
Study 
design
Intervention and setting Population, n Intervention(s) 
vs. control(s)Intervention Control
Adanir et al. 
2014, Turkey 
[13]
RCT Psychological support for 
relatives of patients at one 
general ICU 
First-degree 
relatives 
of 100 ICU 
patients
First-degree 
relatives 
of 100 ICU 
patients
Psychological 
support vs. no 
psychological 
support
Beasley et al. 
1997, USA [17]
UBA A large-scale intervention 
for physicians, residents, 
nurses, social workers, 
chaplains and administrators 
in 50 hospitals in three OPO 
service areas
369 potential 
donors
422 potential 
donors
After vs. before 
intervention
Beigee et al. 
2017, Iran [16]
UBA More active identification of 
brain dead cases in hospitals 
(n=NR) affiliated to organ 
procurement units of Shahid 
Beheshti University of 
Medical Sciences
NR NR After vs. before 
intervention: from 
calling a couple of 
times per week to 
calling every day
Bires. 1999, 
USA [26]
Cohort 
study
An 8-hour designated 
requestor program 
implemented in one 
hospital;13 requestors were 
trained
19 potential 
donors 
before, 20 
after
9 potential 
donors 
before, 15 
after
Hospital with 
designated 
requestors 
vs. hospital 
with organ 
procurement 
coordinators
Bleakley. 
2010, UK [18]
UBA Donor identification scheme 
and training of 170 staff 
members in four hospital 
sites
NR NR After vs. before 
intervention
Feest et al. 
1990, UK [19]
UBA Protocol to detect and 
transfer potential organ 
donors to the ICU for organ 
donation implemented in 
one hospital
18 donors 3 donors After vs. before 
intervention
Garside et al. 
2012, UK [20]
UBA An embedded specialist 
nurse in organ donation 
(SNOD) and utilization of a 
collaborative care pathway 
in one hospital
160 ED 
deaths
151 ED 
deaths
After vs. before 
intervention
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Outcome Effect p-value
Intervention Control Additional 
group
Consent rate if patient had become brain 
dead, %
Consent rate if patient died, %
75
78
32
13.9
<0.0001
<0.0001
Donor identification, %
Referral rate, %
Donation requested, %
Family consent rate, %
Donation rate, %
97.0
80.2
85.6
52.2
42.5
90.5
55.5
69.0
50.9
32.9
0.001
0.001
0.001
NS
0.005
Reported cases of brain death, n
Number of confirmed cases of brain death, n
Number of cases transferred to the OPU, n
Actual number of donors, n
Family consent rate, %
Number of donated organs per each brain-
dead case, n
460
306
188
165
90%
2.74
224
180
125
115
75%
2.67
NR
NR
NR
NR
<0.001
NR
Consent rate before intervention, %
Consent rate after intervention, %
58
50
66
60
NR (1.000a)
NR (0.734a)
Number of referrals, n
Number of successful organ donors, n
Number of organs transplanted, n
121
9
22
4
0
0
NR
NR
NR
Donors derived outside ICU, n
Donors from ICU, n
Possible donors where donation was not 
discussed, n
8
10
4
0
3
8
NR 
NR
NR (0.005a: 
total number 
of donors from 
possible donors)
Referral to organ donation team from ED, n
Patients proceeding to organ donation from 
ED, n
Referral to organ donation team from ICU, n
26
2
44
3
0
9
<0.0001
1.0
NR
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Table 1. Summary of study characteristics and outcomes (continued).
Study, year, 
country 
[reference]
Study 
design
Intervention and setting Population, n Intervention(s) 
vs. control(s)Intervention Control
Henderson et 
al. 1998, USA 
[21]
UBA Educational campaign of 
emergency personnel in one 
hospital
1995: 25 
potential 
donors, 1996: 
45 potential 
donors
10 potential 
donors
One year after 
intervention 
(1995) vs. before 
intervention vs. 
two years after 
intervention 
(1996)
Ismail et 
al. 2018, 
Netherlands 
[32]
Cohort 
study
A telephone-based advisory 
support by an experienced 
trained psychologist for 
requesters who are about to 
request for donation.
141 
requestors 
with 
intervention
1563 
requestors 
without 
intervention
Intervention vs. 
control
Jansen et 
al. 2011, 
Netherlands 
[33]
NRCT Nurses were trained in 
communication about 
donation and have long-
term contact with relatives 
of potential donors in one 
hospital
1 hospital
(66 relatives)
2 different 
control 
hospitals 
(107 relatives 
vs. 99 
relatives)
Hospital with 
trained donation 
practitioners 
(TDP) vs. control 
hospital vs. 
control hospital 
with hostesses
Krekula et al. 
2014, Sweden 
[34]
CBA Donation specialist nurses 
(DOSSes) who support the 
local team with the medical 
care of eligible donors; 7 
DOSSes were appointed in a 
large urban county
96 eligible 
donors 
with DOSS 
participation
15 eligible 
donors 
without 
DOSS 
participation, 
59 before 
DOSS service
DOSS participated 
vs. DOSS did 
not participate 
vs. before 
intervention
Lenzi et al. 
2014, Brazil 
[27]
Cohort 
study
Requesting donation 
by OPO professional 
(intervention), In-Hospital 
Coordinator (IHC) or ICU 
physician in Rio de Janeiro, 
Brazil
167 (2011) 
and 
248 (2012) 
OPO
63 (2011)
and 
55 (2012) 
ICU; 
55 (2011) and 
108 (2012) 
IHC
OPO vs. ICU (not 
trained) vs. IHC
Linyear et al. 
1999, USA [22]
UBA Implementation of a 
systematic hospital-
based program at Virginia 
Commonwealth University
Post 1997: 
27 potential 
donors
Post 1998: 
20 potential 
donors
42 potential 
donors
After intervention 
1997 vs. before 
intervention vs. 
after intervention 
1998
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Outcome Effect p-value
Intervention Control Additional 
group
Referral to OPA from ED, % of potential organ 
donors
Organs procured from ED, n
Actual donors from ED, n
1995
100
14
NR
1994
10
0
0
1996
100
32
10
1995 vs. 1994
<0.0001
NR
NR
Consent or assent rate potential donors
Consent or assent rate potential donors not 
registered in DR
Consent rate potential donors who leave 
decision to next of kin
Assent rate potential donors registered with 
permission in DR
58%
44%
31%
93%
35%
19%
30%
91%
<0.001
<0.001
>0.99
0.78
Consent rate including consent in Donor 
Registry, %
Consent rate excluding consent in Donor 
Registry, %
Consent rate organ donation, %
TDP
57.5
45.1
60.0
Control
34.6
21.7
32.7
Hostess
39.4
26.3
0.003
(TDP vs. control)
0.022
(TDP vs. hostess)
0.004 
TDP vs. control)
0.026
(TDP vs. hostess)
<0.022
Donation rate, %
Reason for not becoming actual donors: 
family vetoes, %
Reason for not becoming actual donors: non-
willingness deceased, %
DOSS 
74
14
7
No DOSS
20
60
20
Before
37
34
5
DOSS vs.
no DOSS
0.001
0.001
NR
Consent rate 2011, %
Consent rate 2012, %
OPO
63.5
64.5
ICU
12.7
20.4
IHC
41.8
53.7
NR (<0.001a)
NR (<0.001a)
Referral rate, %
Approach rate, %
Consent rate, %
Donation rate, %
After 1997
93
93
44
26
Before
95
88
49
36
After 1998
90
90
72
50
NR (0.734a)
NR (0.833a)
NR (0.153a)
NR (0.235a)
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Table 1. Summary of study characteristics and outcomes (continued).
Study, year, 
country 
[reference]
Study 
design
Intervention and setting Population, n Intervention(s) 
vs. control(s)Intervention Control
Manyalich 
et al. 2012, 
international 
[28]
UBA Training program 
implemented in 220 
hospitals in 16 countries
1101 
declared 
brain deaths
784 declared 
brain deaths
After vs. 
before 
intervention
Mulvania 
et al. 2014, 
Australia [29]
UBA Customized, self-sustaining 
training program area in 
Australia
NR NR 3 years during 
implementation 
(2011-2013). Pilot 
program started 
October 2011. 
Sandiumenge 
et al. 2018, 
Spain [25]
UBA An instant messaging 
application (WhatsApp@) 
was implemented in order 
to refer potential donors to 
the DC
74 potential 
donors 
outside ICU
40 potential 
donors 
outside ICU
After vs. before 
intervention
Siminoff et al. 
2009, USA [30]
UBA Training program 
‘Communicating Effectively 
About Donation’ in 17 
hospitals
325 eligible 
donors
134 eligible 
donors
After vs. before 
intervention
Siminoff et al. 
2015, USA [31]
RCT Online training program 
‘Communicating Effectively 
about Donation’ in 9 OPOs. 
CEaD1: theoretical. CEaD2: 
theoretical and practical 
(Table 1). 
CEaD1: 558 
requests, 
CEaD2: 368 
requests
677 requests After CEaD1 
vs. before 
intervention vs. 
After CEaD2
Stark et al. 
1994, USA [23]
UBA Nurse requestor educational 
program in one hospital; 25 
requestors were trained
11 potential 
donors
15 potential 
donors
After (1993) vs. 
before (1991) 
intervention
Von Pohle et 
al. 1996, USA 
[35]
Cohort 
study
Decoupled presentation 
of the option of organ 
donation by OPO 
representative in one 
hospital
34 potential 
donors
47 potential 
donors
After vs. before 
intervention
Young et al. 
2009, UK [12]
RCT Collaborative requesting by 
potential donor’s clinician 
and donor transplant 
coordinator in 79 ICUs in 
the UK
100 relatives 101 relatives Collaborative 
requesting 
vs. routine 
requesting by 
the clinical team 
alone
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Outcome Effect p-value
Intervention Control Additional 
group
Utilized donors identified, mean ± SD (range)
Organs recovered, mean ± (range)
20.0 ± 17.1 
(1-78)
59.3 ± 52.2 
(2-247)
15.7 ± 14.3 
(2-69)
49.7 ± 48.6 
(0-228)
0.014
0.044
Number of deceased brain dead donors, n
Request rate, %
Consent rate, %
Conversion rate, %
2013
391
96
62
53
2011
337
94
59
49
2012
354
92
61
51
NR
NR
NR
NR
Referral of possible donors to DC from 
outside ICU
Proportion donors outside ICU from BD 
donors in hospital
After
62%
29%
Before
32%
13%
<0.05
<0.05
Consent rate, %
Time-sensitive referrals, n (% of eligible 
donors) 
55.5
281 (86.5)
46.3
116 (86.6)
0.07
0.97
Consent rate, %
Consent rate novice, %
Consent rate midlevel, %
Consent rate senior, %
CEaD1
83
80
76
92
Before
84
78
81
89
CEaD2
86
89
88
83
CEaD1 vs. CEaD2
NS
0.03 
0.004
0.02
Referrals/requests, n (%)
Consent/donations, n (%)
11 (100)
8 (73)
10 (67)
4 (27)
NR (0.053a)
NR (0.198a)
Donation rate, % 59 38 <0.05
Consent rate intention to treat, %
Consent rate per protocol, %
57
67
62
60
0.53
0.33
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The studies of Bleakly et al. [18], and Feest et al. [19], focused on donor identification 
by implementing an identification scheme describing the criteria of identification 
for personnel in the ED. In the study by Beigee et al. [16], procurement centers called 
the hospital departments every day to check if there were any potential donors. This 
resulted in an increase in the number of brain death cases that were transferred to 
the Organ Procurement Unit (OPU) from 125 to 188. The mean age of these 188 
donors was 45 years. In most cases the cause of brain death was a cerebrovascular 
accident (47%). 
Four out of ten studies, focusing on identification and referral, also focused on 
education [21, 23] or support of relatives [20, 22]. The study by Henderson et al. 
[21] showed that a training for emergency personnel on the process of identifying 
potential donors, significantly increased the referral rate from 10% to 100% and the 
number of actual donors from 0 to 10 (p=not reported). A nurse requester education 
program led to an increased donation rate, however not statistically significant [23]. 
In the study by Garside et al. [20], an embedded specialist nurse in organ donation 
(SNOD) and a collaborative pathway was introduced to identify clinical triggers and 
facilitate the referral of potential organ donors. This led to an increase in referral 
from the ED from 3 to 26 (p<0.0001). It did, however, not lead to a significant in-
crease in organ donors from the ED (0 to 2). The family communication protocol that 
was introduced in the study by Linyear et al. [22] did not lead to an increased referral 
Table 1. Summary of study characteristics and outcomes (continued).
Study, year, 
country 
[reference]
Study 
design
Intervention and setting Population, n Intervention(s) 
vs. control(s)Intervention Control
Zier et al. 
2017, USA [24]
UBA Implementation of an 
electronic decision support 
system to identify patients 
who meet OPO notification 
criteria in one hospital
30 patients 
meeting 
trigger 
criteria
58 patients 
meeting 
trigger 
criteria
After vs. before 
intervention
Abbreviations: RCT = Randomized Controlled Trial, ICU = Intensive Care Unit, UBA = Uncontrolled Before-
After study, OPO = Organ Procurement Organization, NS = Not Significant, NR = Not Reported, SNOD = Spe-
cialist Nurse in Organ Donation, ED = Emergency Department, OPA = Organ Procurement Agency, NRCT = 
Non-Randomized Controlled Trial, TDP = Trained Donation Practitioner, DOSS = Donation Specialist Nurse, 
CBA = Controlled Before-After Study, IHC = In-Hospital Coordinator, CEaD = Communicating Effectively 
About Donation. 
a p-value was not reported in article, but was calculated based on the outcomes and number of participants 
given. 
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rate, but showed a non-significant increase in donation rate from 36% to 50% in two 
years after the introduction (p=0.235). 
Education of health care professionals
In total, nine studies focused on education of health care professionals [21, 23, 26-
32]. A cohort study by Ismail et al. [32] showed that advisory support by a trained 
psychologist for requesters who are about to request for donation increased the 
family consent rate from 35% to 58% (<0.001). A retrospective cohort study by Lenzi 
et al. [27] showed that when family conversations were done by an OPO representa-
tive or in-hospital coordinator, this led to significant higher consent rates than when 
this was done by non-trained ICU physicians (respectively 64.5%, 53.7% and 20.4%). 
In the study by Manyalich et al. [28], an advanced training program was imple-
mented in 220 hospitals in 16 countries, which was adapted to the country’s needs. 
This training program consisted of three educational initiatives: essentials in organ 
donation, professional training for junior transplant coordinators and organ dona-
tion quality management. Online communication tools were used to implement 
these initiatives. The results of this study showed an increase in the mean number 
of utilized donors identified from 15.7 to 20.0 (p=0.014) and the mean number of 
organs recovered from 49.7 to 59.3 (p=0.044). Siminoff et al. [30] designed a training 
program for OPO staff members consisting of a day-long interactive workshop and 
individual skills-based simulated donation scenarios with feedback. The training led 
to an increase in consent rate from 46.3% to 55.5% (p=0.07). This study was followed 
by another study by Siminoff et al. [31], where two online versions of the training 
program were developed. Overall, this did not lead to an increase in consent rate 
(84% before intervention, 83% after intervention). 
Outcome Effect p-value
Intervention Control Additional 
group
Time to referral, hours (range)
Donor conversion rate, %
Proportions of notifications occurring ≤1 
hour, %
Median time to notification, hours
Total organ donors/critical care death, %
1.7h (0-23.2h)
9/10=90%
70%
<0.01h
11/24=46%
30.2h (0-
288.5h)
6/12=50%
36%
3.5h
7/57=12%
0.015
0.074
0.003
0.001
0.002
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at
or
y 
su
pp
or
t u
nt
il 
or
ga
n 
re
tr
ie
va
l c
an
 b
e 
ar
ra
ng
ed
. 
Ph
ys
ic
ia
ns
, t
ra
ns
pl
an
t t
ea
m
, 
re
pr
es
en
ta
tiv
es
 o
f n
ur
se
s 
fr
om
 
m
ed
ic
al
 w
ar
ds
, I
CU
X
N
R 
(y
es
a )
G
ar
si
de
, e
t a
l. 
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0]
Sp
ec
ia
lis
t 
nu
rs
e 
in
 o
rg
an
 
do
na
tio
n 
(S
N
O
D
) a
nd
 
co
lla
bo
ra
tiv
e 
ca
re
 p
at
hw
ay
Th
e 
ro
le
 o
f t
he
 S
N
O
D
 in
vo
lv
es
 c
lo
se
 li
ai
so
n 
w
ith
 IC
U
 a
nd
 E
D
 
st
aff
 a
t a
ll 
le
ve
ls
, e
ns
ur
in
g 
a 
m
ul
tid
is
ci
pl
in
ar
y 
co
lla
bo
ra
tiv
e 
ap
pr
oa
ch
 to
 th
e 
ea
rly
 id
en
tifi
ca
tio
n 
an
d 
m
an
ag
em
en
t 
of
 p
ot
en
tia
l d
on
or
s. 
A
 c
ol
la
bo
ra
tiv
e 
ca
re
 p
at
hw
ay
 w
as
 
in
tr
od
uc
ed
 to
 id
en
tif
y 
cl
in
ic
al
 tr
ig
ge
rs
 a
nd
 fa
ci
lit
at
e 
th
e 
re
fe
rr
al
 o
f p
ot
en
tia
l o
rg
an
 d
on
or
s. 
SN
O
D
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d 
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U
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D
 s
ta
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X
X
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at
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]
Tr
ai
ni
ng
 o
f 
em
er
ge
nc
y 
pe
rs
on
ne
l
Th
e 
O
PO
 e
du
ca
te
d 
th
e 
em
er
ge
nc
y 
pe
rs
on
ne
l o
n 
th
e 
pr
oc
es
s 
of
 id
en
tif
yi
ng
 p
ot
en
tia
l d
on
or
s, 
an
d 
th
e 
ne
ed
 fo
r e
ar
ly
 O
PO
 
re
fe
rr
al
. T
he
 O
PO
 a
ls
o 
vi
si
ts
 th
e 
ED
 e
ve
ry
 2
 to
 3
 m
on
th
s 
to
 
re
ed
uc
at
e 
th
e 
st
aff
.
Em
er
ge
nc
y 
pe
rs
on
ne
l
X
X
Ye
s
Is
m
ai
l, 
et
 a
l. 
[3
2]
Su
pp
or
t b
y 
a 
Ca
D
-t
ra
in
ed
 
ps
yc
ho
lo
gi
st
 fo
r 
re
qu
es
te
rs
Th
e 
Co
m
m
un
ic
at
io
n 
ab
ou
t D
on
at
io
n 
Te
le
ph
on
e 
Ad
vi
ce
 b
y 
Ps
yc
ho
lo
gi
st
 (C
aD
-T
A
P)
 in
te
rv
en
tio
n 
w
as
 d
ev
el
op
ed
. T
he
 C
aD
-
TA
P 
in
te
rv
en
tio
n 
al
lo
w
s 
th
e 
re
qu
es
te
r t
o 
ge
t g
en
er
al
 p
ra
ct
ic
al
 
ad
vi
ce
 o
n 
eff
ec
tiv
e 
co
m
m
un
ic
at
io
n 
fr
om
 a
 C
aD
-t
ra
in
ed
 
ps
yc
ho
lo
gi
st
 s
ho
rt
ly
 b
ef
or
e 
th
e 
ac
tu
al
 d
on
at
io
n 
re
qu
es
t.
Re
qu
es
te
rs
X
Ye
s
Ja
ns
en
, e
t a
l. 
[3
3]
Tr
ai
ni
ng
 o
f 
nu
rs
es
N
ur
se
s 
co
m
pl
et
ed
 th
e 
tr
ai
ni
ng
 ‘C
om
m
un
ic
at
io
n 
ab
ou
t 
do
na
tio
n’.
 T
he
 tr
ai
ne
d 
do
na
tio
n 
pr
ac
tit
io
ne
rs
 a
re
 a
lw
ay
s 
av
ai
la
bl
e,
 2
4h
 a
 d
ay
, a
nd
 g
ui
de
 th
e 
re
la
tiv
es
 th
ro
ug
h 
th
e 
do
na
tio
n 
de
ci
si
on
 p
ro
ce
ss
. 
N
ur
se
s
X
Ye
s
Kr
ek
ul
a,
 e
t a
l. 
[3
4]
Tr
ai
ni
ng
 o
f 
nu
rs
es
Th
e 
do
na
tio
n 
sp
ec
ia
lis
t n
ur
se
 (D
O
SS
) o
n 
ca
ll 
su
pp
or
ts
 th
e 
lo
ca
l t
ea
m
 w
ith
 th
e 
m
ed
ic
al
 c
ar
e 
of
 th
e 
do
no
rs
 a
nd
 w
ith
 th
e 
ac
tu
al
 d
on
at
io
n 
re
qu
es
t, 
pr
im
ar
ily
 to
ge
th
er
 w
ith
 th
e 
lo
ca
l 
ph
ys
ic
ia
n.
 T
he
 D
O
SS
es
 a
ls
o 
pr
om
ot
e 
ad
he
re
nc
e 
to
 s
ta
nd
ar
d 
ro
ut
in
es
 c
on
ce
rn
in
g 
or
ga
n 
do
na
tio
n 
an
d 
ta
ke
 re
sp
on
si
bi
lit
y 
fo
r t
he
 fo
llo
w
-u
p 
w
ith
 D
R 
at
 th
ei
r l
oc
al
 h
os
pi
ta
ls
. 
N
ur
se
s
X
Ye
s
Le
nz
i, 
et
 a
l. 
[2
7]
D
on
at
io
n 
re
qu
es
t 
by
 tr
ai
ne
d 
pr
of
es
si
on
al
Pe
rf
or
m
an
ce
s 
in
 o
bt
ai
ni
ng
 in
fo
rm
ed
 c
on
se
nt
 fr
om
 p
ot
en
tia
l 
do
no
rs
’ f
am
ili
es
 w
er
e 
co
m
pa
re
d 
ac
co
rd
in
g 
to
 th
e 
ty
pe
 o
f 
he
al
th
 c
ar
e 
pr
of
es
si
on
al
 c
on
du
ct
in
g 
th
e 
in
te
rv
ie
w
s:
 O
PO
, I
n-
ho
sp
ita
l c
oo
rd
in
at
or
 o
r I
CU
 p
hy
si
ci
an
 (n
ot
 tr
ai
ne
d)
. 
O
PO
, i
n-
ho
sp
ita
l c
oo
rd
in
at
or
s, 
IC
U
 p
hy
si
ci
an
s
X
N
R 
(y
es
a )
36 | CHAPTER 2
Ta
bl
e 
2.
 O
ve
rv
ie
w
 o
f t
he
 in
te
rv
en
ti
on
s 
cl
as
si
fie
d 
in
 th
re
e 
ca
te
go
ri
es
 (c
on
ti
nu
ed
).
St
ud
y 
[r
ef
er
en
ce
]
In
te
rv
en
ti
on
 
Re
le
va
nt
 a
ct
io
ns
Ke
y 
pl
ay
er
s
Cl
as
si
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at
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Fa
m
ily
 
co
m
m
un
ic
at
io
n 
pr
ot
oc
ol
A
 s
ta
nd
ar
d 
fa
m
ily
 c
om
m
un
ic
at
io
n 
pr
ot
oc
ol
 w
as
 d
ev
el
op
ed
 
to
 e
ns
ur
e 
co
ns
is
te
nt
 id
en
tifi
ca
tio
n 
of
 a
ll 
pa
tie
nt
s 
w
ith
 
de
va
st
at
in
g 
ne
ur
ol
og
ic
al
 in
su
lts
 w
ho
 m
ig
ht
 p
ro
gr
es
s 
to
 
br
ai
n 
de
at
h,
 o
pt
im
al
 fa
m
ily
 c
om
m
un
ic
at
io
n 
an
d 
su
pp
or
t, 
an
d 
a 
re
qu
es
t f
or
 o
rg
an
 d
on
at
io
n 
in
 a
cc
or
da
nc
e 
w
ith
 b
es
t-
de
m
on
st
ra
te
d 
pr
ac
tic
es
. 
N
ur
se
s 
an
d 
ph
ys
ic
ia
ns
 fr
om
 
th
e 
IC
U
s, 
as
 w
el
l a
s 
ho
sp
ita
l 
ad
m
in
is
tr
at
or
s, 
ch
ap
la
in
s, 
an
d 
Li
fe
N
et
 re
pr
es
en
ta
tiv
es
X
X
N
R 
(n
oa
)
M
an
ya
lic
h,
 e
t 
al
. [
28
]
Tr
ai
ni
ng
 o
f 
he
al
th
 c
ar
e 
pr
of
es
si
on
al
s
Th
re
e 
ed
uc
at
io
na
l i
ni
tia
tiv
es
 w
er
e 
de
si
gn
ed
 a
nd
 
im
pl
em
en
te
d:
 1
) e
ss
en
tia
ls
 in
 o
rg
an
 d
on
at
io
n 
2)
 p
ro
fe
ss
io
na
l 
tr
ai
ni
ng
 fo
r j
un
io
r t
ra
ns
pl
an
t c
oo
rd
in
at
or
s 
an
d 
3)
 o
rg
an
 
do
na
tio
n 
qu
al
ity
 m
an
ag
em
en
t. 
A
 p
ub
lic
 w
eb
si
te
, a
 p
riv
at
e 
vi
rt
ua
l p
la
tf
or
m
 a
nd
 a
n 
e-
le
ar
ni
ng
 c
am
pu
s 
w
er
e 
us
ed
 a
s 
co
m
m
un
ic
at
io
n 
to
ol
s. 
Pr
of
es
si
on
al
s 
in
 IC
U
s, 
po
st
op
er
at
iv
e 
re
co
ve
ry
, 
em
er
ge
nc
y 
ro
om
s, 
et
c.
 (i
n 
ar
ea
s 
w
he
re
 o
rg
an
 d
on
or
s 
ca
n 
be
 a
ct
iv
el
y 
de
te
ct
ed
)
X
Ye
s
M
ul
va
ni
a,
 e
t a
l. 
[2
9]
Tr
ai
ni
ng
 o
f 
he
al
th
 c
ar
e 
pr
of
es
si
on
al
s
A
 c
us
to
m
iz
ed
, s
el
f-s
us
ta
in
in
g 
tr
ai
ni
ng
 p
ro
gr
am
. T
w
o 
1-
da
y 
pi
lo
t t
ra
in
in
g 
se
ss
io
ns
 w
er
e 
pr
ov
id
ed
 to
 4
5 
Au
st
ra
lia
n 
do
na
tio
n 
le
ad
er
s. 
A
ls
o,
 2
6 
2-
da
y 
fa
m
ily
 d
on
at
io
n 
co
nv
er
sa
tio
n 
w
or
ks
ho
ps
 w
er
e 
he
ld
 in
 8
 c
iti
es
 (6
46
 p
ar
tic
ip
an
ts
). 
Pr
of
es
si
on
al
s 
fr
om
 th
e 
Au
st
ra
lia
n 
D
on
at
eL
ife
 
N
et
w
or
k,
 IC
U
, a
nd
 e
m
er
ge
nc
y 
sp
ec
ia
lis
ts
X
N
R
Sa
nd
iu
m
en
ge
, 
et
 a
l. 
[2
5]
D
on
or
 
id
en
tifi
ca
tio
n 
an
d 
re
fe
rr
al
N
in
et
y 
pe
rc
en
t o
f t
he
 s
pe
ci
al
is
ts
 p
la
yi
ng
 a
 k
ey
 ro
le
 in
 th
e 
m
an
ag
em
en
t o
f p
os
si
bl
e 
do
no
rs
 o
ut
si
de
 th
e 
IC
U
 w
er
e 
vo
lu
nt
ar
ily
 in
cl
ud
ed
 in
 a
 v
irt
ua
l c
ol
la
bo
ra
tiv
e 
gr
ou
p 
us
in
g 
an
 in
st
an
t m
es
sa
gi
ng
 a
pp
lic
at
io
n 
(W
ha
ts
A
pp
@
) i
n 
or
de
r t
o 
re
fe
r t
o 
th
e 
D
C 
al
l p
at
ie
nt
s 
pr
es
en
tin
g 
w
ith
 G
CS
 <
 9
 a
nd
 w
ho
 
fu
lfi
lle
d 
an
y 
of
 th
e 
es
ta
bl
is
he
d 
by
 c
on
se
ns
us
 c
rit
er
ia
.
Pr
of
es
si
on
al
s 
pl
ay
in
g 
a 
ke
y 
ro
le
 in
 th
e 
m
an
ag
em
en
t o
f 
po
ss
ib
le
 d
on
or
s 
ou
ts
id
e 
th
e 
IC
U
X
Ye
s
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at
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Si
m
in
off
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[3
0]
Tr
ai
ni
ng
 o
f 
he
al
th
 c
ar
e 
pr
of
es
si
on
al
s
Th
e 
tr
ai
ni
ng
 w
as
 d
iv
id
ed
 in
to
 a
 d
ay
-lo
ng
 in
te
ra
ct
iv
e 
gr
ou
p 
w
or
ks
ho
p,
 ta
ug
ht
 b
y 
th
e 
pr
in
ci
pa
l i
nv
es
tig
at
or
 a
nd
 th
en
 
in
di
vi
du
al
 s
ki
lls
-b
as
ed
 s
im
ul
at
ed
 d
on
at
io
n 
sc
en
ar
io
s 
w
ith
 
fe
ed
ba
ck
. 
O
PO
 s
ta
ff 
m
em
be
rs
X
N
o
Si
m
in
off
, e
t a
l. 
[3
1]
O
nl
in
e 
tr
ai
ni
ng
 
of
 h
ea
lth
 c
ar
e 
pr
of
es
si
on
al
s
Tw
o 
ve
rs
io
ns
 w
er
e 
de
ve
lo
pe
d:
 1
) C
Ea
D
1:
 re
qu
es
te
rs
 v
ie
w
ed
 
a 
se
rie
s 
of
 4
 d
on
at
io
n 
sc
en
ar
io
s 
of
 in
cr
ea
si
ng
 d
iffi
cu
lty
 
em
be
dd
ed
 w
ith
in
 a
 w
eb
-b
as
ed
 tu
to
ria
l. 
A
n 
ac
co
m
pa
ny
in
g 
w
or
kb
oo
k 
de
ta
ile
d 
th
e 
sp
ec
ifi
c 
sk
ill
s 
ne
ed
ed
 to
 e
ffe
ct
iv
el
y 
in
iti
at
e 
re
qu
es
t, 
et
c.
 2
) C
Ea
D
2:
 re
qu
es
te
rs
 re
ce
iv
ed
 th
e 
sa
m
e 
tr
ai
ni
ng
 a
s 
CE
aD
1,
 to
ge
th
er
 w
ith
 li
ve
 p
ra
ct
ic
e 
an
d 
fe
ed
ba
ck
 
us
in
g 
si
m
ul
at
ed
 fa
m
ily
 s
ce
na
rio
s. 
Re
qu
es
te
rs
 
X
Ye
s
St
ar
k,
 e
t a
l. 
[2
3]
Tr
ai
ni
ng
 
of
 n
ur
se
 
re
qu
es
to
rs
Th
e 
ed
uc
at
io
n 
pr
og
ra
m
 w
as
 d
es
ig
ne
d 
to
 e
nc
om
pa
ss
 fo
ur
 
co
nc
ep
ts
: a
w
ar
en
es
s, 
re
co
gn
iti
on
, o
ffe
rin
g 
th
e 
op
tio
n 
of
 
do
na
tio
n 
an
d 
be
re
av
em
en
t. 
N
ur
se
 re
qu
es
te
rs
X
X
N
R 
(n
oa
)
vo
n 
Po
hl
e 
[3
5]
D
on
at
io
n 
re
qu
es
t b
y 
O
PO
 
re
pr
es
en
ta
tiv
e
In
st
itu
tio
n 
st
ar
te
d 
w
or
ki
ng
 w
ith
 a
 d
ed
ic
at
ed
 re
pr
es
en
ta
tiv
es
 
fr
om
 th
e 
lo
ca
l O
PO
 w
ho
 u
se
s 
de
co
up
lin
g 
ro
ut
in
el
y.
 T
he
y 
sp
en
d 
w
ha
te
ve
r a
m
ou
nt
 o
f t
im
e 
is
 n
ee
de
d 
w
ith
 th
e 
fa
m
ily
 to
 
ex
pl
ai
n 
th
e 
pr
oc
es
s 
of
 d
on
at
io
n.
 
O
PO
 re
pr
es
en
ta
tiv
es
X
Ye
s
Yo
un
g,
 e
t a
l. 
[1
2]
Co
lla
bo
ra
tiv
e 
re
qu
es
tin
g
Co
lla
bo
ra
tiv
e 
re
qu
es
tin
g 
by
 c
lin
ic
ia
n 
an
d 
do
no
r t
ra
ns
pl
an
t 
co
or
di
na
to
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Cl
in
ic
ia
n 
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d 
tr
an
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nt
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or
di
na
to
r
X
N
o
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D
on
or
 
id
en
tifi
ca
tio
n
A
n 
El
ec
tr
on
ic
 D
ec
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io
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Su
pp
or
t s
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te
m
 w
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 d
ev
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to
 id
en
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pa
tie
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w
ho
 m
ee
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ot
ifi
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n 
cr
ite
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im
pe
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in
g 
br
ai
n 
de
at
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 W
he
n 
th
e 
al
go
rit
hm
 d
et
ec
ts
 a
 p
at
ie
nt
 
w
ho
 fu
lfi
lls
 n
ot
ifi
ca
tio
n 
cr
ite
ria
, a
 s
ys
te
m
-g
en
er
at
ed
 e
m
ai
l i
s 
se
nt
 d
ire
ct
ly
 to
 th
e 
O
PO
. 
O
PO
X
Ye
s
A
bb
re
vi
at
io
ns
: I
CU
 =
 In
te
ns
iv
e 
Ca
re
 U
ni
t, 
N
R 
= 
N
ot
 R
ep
or
te
d,
 O
PO
 =
 O
rg
an
 P
ro
cu
re
m
en
t O
rg
an
iz
at
io
n,
 S
N
O
D
 =
 S
pe
ci
al
is
t N
ur
se
 in
 O
rg
an
 D
on
at
io
n,
 E
D
 =
 E
m
er
ge
nc
y 
D
ep
ar
tm
en
t, 
D
O
SS
 =
 D
on
at
io
n 
Sp
ec
ia
lis
t N
ur
se
, C
Ea
D
 =
 C
om
m
un
ic
at
in
g 
Eff
ec
tiv
el
y 
ab
ou
t D
on
at
io
n.
 
a 
p-
va
lu
e 
w
as
 n
ot
 re
po
rt
ed
 in
 a
rt
ic
le
, b
ut
 w
as
 c
al
cu
la
te
d 
ba
se
d 
on
 th
e 
ou
tc
om
es
 a
nd
 n
um
be
r o
f p
ar
tic
ip
an
ts
 g
iv
en
.
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Additional support of relatives
Seven studies focused on additional support of relatives [12, 13, 20, 22, 33-35]. Six 
out of seven studies showed a statistically significant increase of the main outcome 
measure after the intervention. In the study by Adanir et al. [13], psychologists 
performed therapeutic sessions with the relatives of ICU patients. Although the 
relatives were not relatives of potential organ donors, the percentage of people that 
would consent to donation, if they had to decide, was higher in the intervention 
group (75%) than the control group (32%) with p<0.0001. In the study by Jansen et 
al. [33], nurses were trained who were available 24h a day to guide the relatives of 
potential donors. A significantly higher consent rate was seen in the intervention 
hospital with the trained nurses (57.6%) than in the two control hospitals (34.6% and 
39.4%). The mean age of the potential donors in the intervention group was 63 
years. The study by Krekula et al. [34] also showed an increase in donation rate when 
working with trained nurses (called ‘donation specialist nurse’ (DOSS)), first in a 
DOSS local project and later in a DOSS county-based service (Table 1 shows the 
outcomes of the DOSS service). In the ACRE trial [12] it was shown that collabora-tive 
requesting by a clinician and donor transplant coordinator did not increase the 
consent rate when compared to requesting by the clinical team alone (57% vs. 62%, 
p=0.53). 
In figure 2 the beneficial interventions are summarized and visually displayed per 
area. 
 Training of medical professionals in organ donation in the ED 
Electronic (decision) support system to identify and/or refer potential 
donors 
Multidisciplinary approach between ED, ICU and organ 
donation personnel 
Donation request by trained professional 
 Advisory support for requester by psychologist 
Additional family guidance in the ICU 
by a trained nurse 
Potential organ donor in ICU 
Organ donor 
Patient in ED 
Figure 2. Areas with beneficial interventions focused on health care professionals.
Abbreviations: ED = Emergency Department, ICU = Intensive Care Unit
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Discussion
This systematic review provides an overview of interventions aimed at health care 
professionals in order to increase the number of organ donors. Interventions with 
statistically significant effects were found in all three categories: identification and 
referral, education, and extra support of relatives, where some interventions focused 
on two categories. However, the results we found were based on studies with a 
relatively low methodological quality. Also, many of the included studies were with 
insufficient power. The lack of high quality studies seems typical for the research 
area and for research that is being developed and implemented in practice. 
We found that implementation of a collaborative approach between the ICU and 
other departments such as the department of neurology, ED, neurosurgery (“col-
laborative care pathway”) to identify triggers, facilitates identification and referral of 
potential organ donors [18, 20, 22]. Implementing such a collaborative care pathway 
creates the possibility to make organ donation part of end-of-life care, also outside 
the ICU. Recently, more literature, including studies that were not included in this 
systematic review, has been published on this topic [5, 6, 36-39]. A recent paper by 
Martinez-Soba et al. described their experience with an Intensive Care to facilitate 
Organ Donation (ICOD) protocol [38]. They retrospectively reviewed patients with a 
devastating brain injury whose families were approached to discuss the possibility 
of ICOD. This also included patients in which the decision was made not to intubate 
(50% of the cases). The results showed that ICOD was well accepted by families and 
ICOD contributed to 33% of the actual donors. Another recent paper by Witjes et al. 
describe their experience with the implementation of a multidisciplinary approach 
in the ED. They describe that organ donors from the ED with a fatal brain injury are 
an important portion (29%) of the total pool of organ donors. Although such an 
intervention is not straightforward to implement due to its multidisciplinary ap-
proach, it could lead to improved donation awareness and better donor identifica-
tion in the ED.
In some studies, a large number of referrals did not lead to effected organ donors. 
For instance, in the study by Bleakley et al. [18], it was shown that an increase in 
referrals to the on-call donor transplant coordinator from 4 to 121 referrals led to an 
increase in organ donors from 0 to 9. This means that per organ donor, 13 referrals 
to the OPO were needed (donation rate of 7.4%). A difficulty in analyzing such data 
is that not each referred patient was actually a potential organ donor and that there 
are international differences between the definition of a potential organ donor [14, 
15].
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With regard to the organ donation request, most studies showed that the profes-
sional requesting donation should be trained, although not all studies showed a 
significant effect, mostly due to low sample size [23, 26, 30]. The person who is re-
questing for donation also differs per country. For example, in the US the OPO (who 
is also involved in the transplant side) is requesting for donation, and in the UK, it 
is the SNOD who is requesting for donation (and is not involved in the transplant 
side). In many countries, the requester is part of the treating team and is mostly an 
ICU physician. 
Much research has been published on factors in the donation process that influ-
ence consent rates [40-48]. This research also showed that the skills of the requester 
influence the consent rate, just as the information discussed during the request, 
understanding of brain death, timing of the request, setting in which the request 
is made, characteristics of the requester, the family ‘s satisfaction level with the 
medical attention, etcetera. All this information was used to develop various educa-
tional programs for health care professionals involved in donation practices, some 
of them shown in our review. In addition, in a large nationwide study including 
1,322 organ donation requests, it was recently shown that when the requesting 
physician contacted the OPO before the organ donation request and discussed the 
case, this led to a higher consent rate [48]. This was presumably because the contact 
between requesting physician and OPO led to more clarity in the conversations 
with the family as the requesting physician could provide more specific information 
regarding (suitability for) donation and approximation of the time span of logistics 
surrounding organ donation.
With regard to family guidance, we found that additional support of relatives by 
health care professionals increased the consent and donation rates. The health care 
professionals were mostly nurses who were trained in organ donation in order to 
support the relatives of potential organ donors in their decision-making process. 
On the other hand, collaborative requesting by clinician and donor transplant coor-
dinator did not increase consent rate [12]. 
Limitations
Our systematic review has several limitations. First, the studies included in our 
review are mostly uncontrolled before-after studies which tend to overestimate the 
effect. On the other hand, these study designs are more feasible in practice than 
randomized controlled trials, since blinding and concealment of allocation are often 
not achievable in this area. Second, we did not include articles that reported ef-
fects of combined interventions as the effect per individual intervention could not 
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be distinguished, making it harder to implement such an intervention in the daily 
practice. An earlier review [49] (with articles until 2010) on interventions aimed at 
health care professionals, did evaluate these donor programs with combined inter-
ventions and found that the evidence of the 15 included articles was weak due to 
methodological flaws, as vague definition of the intervention, lack of explanations 
on the study design, and unjustified sample size. Third, we only included full-text 
articles available in English, which may have increased the risk of publication bias. 
Fourth, many of the included articles dated back to more than 20 years ago. This 
could make their data less applicable to the current practice.
The paucity of data in peer reviewed journals does not mean that there is no evi-
dence for successful initiatives to increase the number of organ donors. Although 
not the focus of our review, there have been successful donor programs (with 
combined best practices) that have improved and sustained organ donation [50, 
51]. The focus on potential organ donors outside the ICU, e.g. ED, could be an area 
where a collaborative effort between the ICU and ED can increase the number of 
organ donors and more data is needed from successful collaborative efforts [6, 37-
39]. Beside scientific evidence, other (policy) documents exist on interventions that 
could increase the number of potential organ donors [52]. However, much of these 
data are not published in peer reviewed journals, which makes them more difficult 
to assess and compare to scientific standards. We would like to make a call to action 
to research, audit, and evaluate initiatives to improve organ donation practices and 
to publish these results in scientific papers. 
Recommendations and future research 
Based on our extensive literature search, the following recommendations can be 
made. 
With regard to identification and referral of potential organ donors in the ED, we 
recommend that hospitals develop a process that ensures that all potential organ 
donors are identified. Most hospitals will already have such a systematic approach 
for patients in the ICU. However, such a systematic approach is mostly lacking for 
potential organ donors outside the ICU, e.g. the emergency department. Successful 
approaches focusing on this area included a close collaboration between the organ 
procurement staff, the ICU and departments involved outside the ICU such as the 
emergency department, the department of neurology, neurosurgery and trauma-
tology. In addition, educating medical professionals outside the ICU in organ dona-
tion is paramount in such an approach. Important questions in such a collaborative 
approach are: ‘who should make the organ donation request?’, ’where should the 
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organ donation request be made (ED or ICU)?’, ‘what logistical arrangements are 
required (and should be arranged beforehand) to admit potential donors to the 
ICU?’. 
Concerning the consent rate, it is important that the professional who is request-
ing for donation should be trained in communicating organ donation. In addition, 
ICU nurses could play an important role in guiding the family during and after the 
consent process. 
It is known that clear communication and information about the donation process 
are crucial for the family. The role that ICU nurses or other professionals could play 
in family guidance needs further research as the scientific evidence is limited. Fu-
ture research could also focus on technology that could be used to (automatically) 
identify and refer potential organ donors. Although randomized controlled trials 
are difficult to perform in this area, it is important that future research studying new 
interventions also include control groups. Ideally, a control group is compared to an 
intervention group in the same time period and prospectively measured. 
Conclusions
In conclusion, this systematic review describes interventions that lead to higher 
numbers of organ donors. Main finding is that collaborative care pathways, in which 
donor identification criteria are identified, training of health care professionals (also 
in the ED) and additional focus on support of relatives of potential donors, could 
be promising interventions to increase the number of organ donors. The paucity of 
data in peer reviewed journals asks for a call to action to publish results of initiatives 
to improve organ donation. 
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ti,ab. OR authorization.ti,ab. OR authorisation.ti,ab. OR Consent*.ti,ab. OR Decision*.ti,ab. OR Efficacy.ti,ab. OR 
Efficiency.ti,ab. OR Satisfaction.ti,ab. OR Knowledge.ti,ab. OR Skill*.ti,ab. OR Quality.ti,ab.)
Hits: 707.
50 | CHAPTER 2
Cochrane Library until April 24, 2019
([mh “tissue and organ procurement”] OR [mh “brain death”] OR Organ donor*:ti,ab,kw OR Potential donor*:ti,ab,kw 
OR Organ donat*:ti,ab,kw OR Organ procurement*:ti,ab,kw OR “Brain death”:ti,ab,kw OR “Brain dead”:ti,ab,kw) 
AND ([mh “Patient Care Team”] OR [mh “Critical Care Nursing “] OR [mh “Medical staff”] OR [mh Nurses] OR [mh “Nurs-
ing staff”] OR [mh Physicians] OR [mh “Professional-family relations”] OR [mh “Attitude of Health Personnel”] OR 
[mh “Critical care”] OR [mh “Intensive care units”] OR [mh ^ ”Terminal Care”] OR “Patient care”:ti,ab,kw OR “Medical 
staff”:ti,ab,kw OR Physician*:ti,ab,kw OR “Health personnel”:ti,ab,kw OR Nurse*:ti,ab,kw OR “Critical Care”:ti,ab,kw 
OR “Intensive care”:ti,ab,kw OR “Terminal care”:ti,ab,kw OR “End-of-life care”:ti,ab,kw OR Hospital*:ti,ab,kw 
OR Requestor*:ti,ab,kw OR Requester*:ti,ab,kw OR “Organization”:ti,ab,kw OR “Organisation”:ti,ab,kw OR 
“Coordinator”:ti,ab,kw) AND ([mh Communication] OR [mh “Cooperative Behavior”] OR [mh “Hospital planning”/
OA] OR [mh “Education, Professional”] OR [mh “Program development”] OR [mh “Referral and consultation”] OR 
[mh “Efficiency, organizational”] OR [mh “Critical Pathways”] OR [mh “Third-party consent”] OR [mh “Quality of 
Health Care”] OR [mh “Health Services Research”] OR [mh “Interinstitutional Relations”] OR Intervention*:ti,ab,kw 
OR Strateg*:ti,ab,kw OR “Behavior”:ti,ab,kw OR “Behaviour”:ti,ab,kw OR Practice*:ti,ab,kw OR Protocol*:ti,ab,kw 
OR Procedure*:ti,ab,kw OR Structure*:ti,ab,kw OR Attitud*:ti,ab,kw OR Evaluat*:ti,ab,kw OR “Training”:ti,ab,kw 
OR “Education”:ti,ab,kw OR “Communication”:ti,ab,kw OR Request*:ti,ab,kw OR “Program”:ti,ab,kw OR 
“Programme”:ti,ab,kw OR “Planning”:ti,ab,kw OR Management*:ti,ab,kw OR Identif*:ti,ab,kw OR Referral*:ti,ab,kw 
OR “Authorization”:ti,ab,kw OR “authorisation”:ti,ab,kw OR Consent*:ti,ab,kw OR Decision*:ti,ab,kw OR 
“Efficacy”:ti,ab,kw OR “Efficiency”:ti,ab,kw OR “Satisfaction”:ti,ab,kw OR Knowledge:ti,ab,kw OR Skill*:ti,ab,kw OR 
“Quality”:ti,ab,kw)
Hits: 638.
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Supplemental Digital Content 2. Data extraction form.
1. Reviewers
a) Name reviewer
b) Date
c) Cross-checked
2. Study
a) Title
b) Authors (>2 et al.,)
c) Year
d) Source
3. Objective and methods
a) Objective or aim
b) Study design ❑ Randomized controlled trial (RCT)
❑ Non-randomized controlled trial (NRCT)
❑ Controlled before-after study (CBA)
❑ Case-Control study (CCS)
❑ Non-controlled before-after study
❑ Cohort study with control
❑ Cohort study without control
❑ Unclear
c) Retrospective or prospective study ❑ Retrospective
❑ Prospective
d) Pilot/ feasibility study ❑ Yes
❑ No
e) Study duration (inclusion/ recruitment)
4. Setting, population and sample size
a) Country
b) Hospital type ❑ Academic
❑ Non-academic
❑ Other
❑ Unknown
Beds: n=
❑ Unknown
c) Number of hospitals
d) Department ❑ Intensive Care Unit
❑ Emergency department
❑ Other
❑ Unknown
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e) Type of ICU (if applicable and known)
f ) Inclusion criteria for the study population
g) Exclusion criteria
h) Target population Population Group 1:
n=
Population Group 2:
n=
Population Group 3:
n=
Population Group 4:
n=
i) Drop-out rate (%) (+reasons) ❑ Unknown
j) Tot number of patients at final analysis (Intention-To-Treat and Per-Protocol)
5. Intervention
a) Description of intervention ❑ No/Unclear
b) Total number of intervention groups
c) Description of control group / usual care ❑ No/Unclear
d) Information on implementation ❑ No/Unclear
e) Duration intervention
6. Outcomes and results
a) Quantitative 
outcomes
Outcome measure; 
effect (mean and 
SD, %, rate and 
confidence interval, 
other); follow-up 
period (h,d, mo,yr); 
p-value
Outcome measure 1:
Effect:
Follow-up:
P-value:
Outcome measure 2:
Effect:
Follow-up:
P-value:
Outcome measure 3:
Effect:
Follow-up:
P-value:
Outcome measure 4:
Effect:
Follow-up:
P-value:
Outcome measure; 
follow-up period
Effect control group Effect intervention 
group
p-value
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7. Miscellaneous
a) Key conclusions of study authors
b) Miscellaneous comments from the reviewers
Supplemental Digital Content 3. Quality assessment of the included studies according to suggested 
risk of bias criteria for Effective Practice and Organisation of Care (EPOC) reviews [11].
Study, year [reference]
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Adanir, et al., 2014 [13] Unclear Low Low High High Low Unclear Low High
Beasley, et al., 1997 [17] High Low High High Low Low High
Beigee, et al., 2017 [16] High Low Unclear High Low Low High
Bires, 1999 [26] High Low Low Low Low Low High
Bleakley, 2010 [18] High Low Low Low High Low Low
Feest, et al., 1990 [19] High High High Low High High High
Garside, et al., 2012 [20] High Low Low Low High High High
Henderson, et al., 1998 [21] High Low Low Low Low Low High
Ismail, et al., 2018 [32] High Low Low Low Low Low High
Jansen, et al., 2011 [33] Low Low Low Low High Low Low Unclear Low
Krekula, et al., 2014 [34] Low Low Low High High High Low High Low
Lenzi, et al., 2014 [27] High Low Low Low Low Low High
Linyear, et al., 1999 [22] High Low Low Low Low High Low
Manyalich, et al., 2012 [28] High Low Low Low Low Low Low
Mulvania, et al., 2014 [29] High High Unclear Low Low Low High
Sandiumenge, et al., 2018 [25] High Low Low Low Low Low High
Siminoff, et al., 2009 [30] High Low Unclear Low Low Low Low
Siminoff, et al., 2015 [31] Low High High High High High Unclear Unclear High
Stark, et al., 1994 [23] High Low Unclear Low Low Low High
Von Pohle, 1996 [35] High Low Low Low Low Low Low
Young, et al., 2009 [12] Low Low Low High Low Low Unclear High High
Zier, et al., 2017 [24] High Low Low Low Low Low High
Two checklists were used: the risk of bias criteria for studies with a separate control group and the risk of 
bias criteria for interrupted times series studies (also used for studies without control group).
An empty cell means that the specific criteria is not applicable for the study.
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Many patients with acute devastating brain injury die outside intensive 
care units and could go unrecognized as potential organ donors. We 
conducted a prospective observational study in seven hospitals in the 
Netherlands to define the number of unrecognized potential organ 
donors outside intensive care units, and to identify the effect that end-
of-life care has on organ donor potential. Records of all patients who 
died between January 2013 and March 2014 were reviewed. Patients 
were included if they died within 72 h after hospital admission outside 
the intensive care unit due to devastating brain injury, and fulfilled 
the criteria for organ donation. Physicians of included patients were 
interviewed using a standardized questionnaire regarding logistics 
and medical decisions related to end-of-life care. Of the 5170 patients 
screened, we found 72 additional potential organ donors outside 
intensive care units. Initiation of end-of-life care in acute settings and 
lack of knowledge and experience in organ donation practices outside 
intensive care units can result in under-recognition of potential donors 
equivalent to 11–34% of the total pool of organ donors. Collaboration 
with the intensive care unit and adjusting the end-of-life path in these 
patients is required to increase the likelihood of organ donation.
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Introduction
The large gap between donor organ availability and organ demand is, despite many 
initiatives, a major health care issue worldwide. Between countries there is a wide 
variety of deceased donor rates, from nonexistent to rates over 30 deceased donors 
per million population (pmp) [1]. In 2015, the Netherlands had 15.8 deceased organ 
donors pmp while at the end of 2014, there were still 984 (63.5 pmp) patients on the 
waiting list and many patients who died while waiting for an organ [2].
Post-mortem organ donors are mostly patients with acute devastating brain injury 
(DBI) who die in intensive care units (ICU). However, similar patients with DBI also 
die outside ICUs and could be under-recognized as potential organ donors. Organ 
donation awareness is high in the ICUs. In the Netherlands almost 100% of the 
potential organ donors in the ICU are recognized as such [2]. However, awareness 
outside the ICU is lower and this could result in the loss of potential organ donors, 
especially when patients die outside the ICU [3, 4]. We aimed to analyze the effect 
of initiating end-of-life care outside the ICU on organ donor potential in patients 
admitted to the emergency department with DBI.
Methods
A prospective observational study was performed in seven hospitals (two hospitals 
with neurosurgical facilities, including one University hospital, and five general hos-
pitals) between January 2013 and April 2014. Patients were included if they were 
18–85 years old, were admitted to the hospital due to acute DBI (e.g. ischemic or 
hemorrhagic strokes; traumatic brain injury), were not admitted to the ICU during 
their hospital stay, and died within 72 h after hospital admission. The age criterion of 
85 years was selected based on the oldest-known Dutch post-mortem organ donor. 
Patients with medical contraindications for organ donation, who had registered an 
objection to donation in the Dutch Donor Registry, or cases in which organ dona-
tion was requested (i.e. patients were recognized as potential organ donors), were 
excluded. General contraindications for organ donation are as follows: unknown 
cause of death; untreated sepsis; malignancies (with the exception of non-metastat-
ic brain tumors and curatively treated malignancy); active viral infection with rabies, 
herpes zoster, rubella, or human immunodeficiency virus, and active tuberculosis. 
The age criteria for organ donation, according to the Dutch Transplant Foundation, 
are shown in Table 1.
Screening occurred in two phases. First, the in-house transplantation coordinators 
screened the records of all deceased patients. If the inclusion criteria were met, medi-
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cal files were subsequently analyzed by an intensivist who specialized in organ dona-
tion. Second, the intensivist interviewed the physicians who had treated the patient 
and made the decision to start end-of-life care. This standardized interview focused 
on the medical decisions about initiating end-of-life care. In addition, national data 
on the number of potential organ donors in the study period were collected from 
the database of the Dutch Transplant Foundation. The Medical Ethical Committee of 
Radboud university medical center waived the need for informed consent.
Descriptive statistics were used to describe the population and to identify factors 
within end-of-life care that affect the potential donor pool.
Results
Out of 5170 deaths (Figure 1), we found 72 patients with DBI who fulfilled the inclu-
sion criteria. In 68 cases, we were able to perform a structured interview with the 
treating physicians. Demographic characteristics are shown in Table 2. Fifty percent of 
the patients died within 16 h after hospital admission and 75% within 44 h (Figure 2).
In 51% of the patients, the decision to start end-of-life care was made in the 
emergency department (Table 3). These patients died within a median time of 12.0 
(Q1–Q3, 5.3–26.8) hours after hospital admission, and had a median Glasgow Coma 
Scale (GCS) of 4.0 (Q1–Q3, 3.0–7.0). In the other 49% of the patients, the decision to 
start end-of-life care was made after admission to a non-ICU ward after a median 
time of 21.3 hours (Q1–Q3, 4.4–33.8) hours, based on deterioration of their clinical 
Table 1. Age criteria for organ donation according to the Dutch Transplant Foundation.
Age criteria donation after brain death
Kidneys No age limit
Liver No age limit
Lungs Until ± 75 years
Heart Until ± 65 years
Pancreas Until ± 60 years
Islets of Langerhans Until ± 75 years
Small intestine 1 to ± 50 years
Age criteria donation after circulatory death
Kidneys 5 to ± 75 years
Lungs 5 to ± 75 years
Liver 1 month to ± 60 years
Pancreas 5 to ± 50 years
Islets of Langerhans Until ± 75 years
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Table 2. Demographic characteristics of the potential organ donors outside the intensive care unit.
Median (Q1-Q3)
Age (n=72) 78.0 (72.3-83.0)
Glasgow Coma Score (n=66) 4.0 (3.0-7.0)
No. (%)
Gender (n=72)
Male 40 (56)
Female 31 (43)
Missing 1 (1)
Diagnosis (n=72)
(Intra)cerebral/brainstem hemorrhage 45 (63)
Subarachnoid hemorrhage 5 (7)
Subdural hemorrhage 4 (6)
Cerebral infarction 18 (25)
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Figure 1. Flow diagram showing the inclusion of deceased patients outside the intensive care unit 
(ICU).
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Table 3. End-of-life care conditions of the potential organ donors outside the intensive care unit (ICU).
Unit/ward where death was confirmed (n=72) No. (%)
Emergency department 9 (13)
Neurology / stroke unit 54 (75)
Neurosurgery 3 (4)
Warda 6 (8)
Scenario that describes the care of patient during final illness (n=72)
Admission for palliative care on grounds of futility of active treatment 37 (51)
Admission to ward, but subsequent withdrawal of active treatment due to deteriorating 
neurological state
35 (49)
Active treatment until unexpected cardiac arrest for which the patient could not 
resuscitated
0 (0)
Decision to admit on ICU, which was not possible due to unavailability of critical care bed 0 (0)
Decision to admit on ICU, which was not effectuated due to clinical decision of ICU physician 
because of futility of active treatment
0 (0)
Did the patient had absent brainstem reflexes (corneal, pupil, spontaneous breathing and cough; 
excluding apnea and caloric testing) at the time treatment was withdrawn? (n=72)
Yes 5 (7)
No 66 (92)
Missing 1 (1)
For patients without brainstem reflexes, did the treating physician think the patient could 
become brain death within 48 hours? (n=66b)
Yes 29 (44)
No 6 (9)
No statement/Missing 37 (56)
If brain death was expected, why was active treatment not continued? (n=29)
Ethical/medical objections to active treatment non-beneficial to patient 24 (83)
Family objected further treatment 1 (3)
? ?? ?? ?? ?? ?? ?? ??
?
??
??
??
??
???
?? ?????????????????????????????????
??
??
???
???
???
??
???
????
?
Figure 2. Kaplan-Meier curve: time from hospital admission until death.
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state. These patients died within a median time of 24.0 (Q1–Q3, 10.0–50.0) hours 
after hospital admission, and had a median GCS of 5.0 (Q1–Q3, 3.0–7.0). Patients in 
whom end-of-life care was started at the emergency department were significantly 
younger than patients in whom end-of-life care was started after admission to a 
non-ICU ward (median 76.0 vs. 81.0 years; p = 0.016). The main reason to initiate 
end-of-life care was because of ethical or medical objections to active treatment, 
which was thought not to be beneficial to these patients.
In 7% of the patients, brain stem reflexes were already absent at hospital admission. 
In another 44% of the patients who still had brain stem reflexes, progression to 
brain death could likely have occurred within 48 h, according to the treating physi-
cian. The main reasons for not discussing organ donation (Table 2) were that the 
treating physician forgot or did not consider discussion of organ donation (n = 23) 
and the incorrect assumption that the patient was too old (n = 11) or not suitable 
as a donor (n = 7). Five patients were considered unsuitable as donor because the 
patients were not brain dead and were not expected to die within 2 h. This specific 
timeframe is mentioned because in the Netherlands patients should die within 2 h 
after extubation in case of donation after circulatory death.
Table 3. End-of-life care conditions of the potential organ donors outside the intensive care unit (ICU) 
(continued).
Otherc 1 (3)
Missing 3 (10)
Was the patient intubated at time of death or decision to withdraw treatment? (n=72)
Yes 10 (14)
No 61 (85)
Missing 1 (1)
Reasons for not discussing organ donation (n=44d)
Treating physician forgot/did not consider to discuss organ donation 23 (52)
Unable to contact family 1 (2)
Incorrectly considered that the patient was not suitable as organ donore 7 (16)
Incorrectly considered that the patient was too old for organ donation 11 (25)
Otherf 3 (7)
a Acute admission ward (n=1), coronary care unit (n=2), internal medicine (n=2), medium care (n=1).
b Excluding patients who met preconditions for brain stem death (n=5) or if this was unknown (n=1).
c Deteriorating hemodynamic situation (n=1).
d In the other cases a reason for not discussing tissue donation was given (n=20) or no reason was given 
(n=8). More than one answer could be given to this question.
e Not brain dead, or not expected to die in 2 hours in case of donation after circulatory death (n=5), medical 
history (n=1), patient was not intubated (n=1).
f No ICU admission policy (n=2), not admitted to ICU (n=1).
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A total of 10801 patients died in Dutch ICUs between January 2013 and March 2014, 
of which 1123 patients (10.4%) were registered as official potential organ donors, 
including 213 from the seven participating hospitals [2]. Corrected for the official 
donor potential in the seven participating hospitals, we extrapolated the effect of 
these 72 additional potential donors to a national level. Using the age criterion of 
18–85 years, this would result in 379 additional potential organ donors in the Neth-
erlands in our study period. Using the more stringent age criterion for donation 
after circulatory death, which is up to 75 years in the Netherlands, the additional po-
tential donor pool would be 24 in the seven hospitals. Extrapolation would lead to 
126 additional potential organ donors. In total, this would amount to an additional 
11–34% in organ donor potential nationally. Table 4 shows the increase in potential 
organ donors using different age limits.
Discussion
We found that within a large cohort of patients who are hospitalized with acute 
DBI and die outside the ICU, there are many potential organ donors equivalent 
to 11–34% of the known organ donor pool. Organ donation expertise tends to 
be focused within the ICU. The consequential knowledge gap in organ donation 
practices in non-ICU physicians leads to a loss of potential organ donors [3, 4]. A 
continuing professional education and collaborative approach to patients with DBI 
is required to reduce this knowledge gap and eventually to reduce the transplanta-
tion waiting list.
Earlier studies have shown that organ donors in the United States and other Euro-
pean countries are missed in the emergency department [3, 5]. However, besides 
formal organ criteria, a planned timing of withdrawal of life-sustaining therapies 
is also a requisite for controlled organ donation. In our study, we show that the pa-
tients who fulfilled the organ donation criteria died because of the medical decision 
to withdraw or withhold life-sustaining treatments in the acute phase. This means 
Table 4. Increase in potential organ donors using different age limits.
Age criteria Increase potential organ donors
60 years 1.4%
65 years 2.8%
70 years 6.6%
75 years 11.3%
80 years 21.6%
85 years 33.8%
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that timing of withdrawal of life-sustaining therapies can, to a large extent, indeed 
be planned in these patients.
In comparison to the United States, European countries use older donors due to 
shorter travel distances between hospitals. In addition, in the Netherlands all 
kidneys (donation after cardiac death and donation after brain death) are being 
transported on a pump. In our article, we showed the increase in potential organ 
donors using different age limits.
Our study has some limitations. We interviewed the physicians who treated the 
patients, which inherently means that answers could be influenced by subjectivity. 
In addition, interviewing subjects means that recall bias could have influenced the 
answers. We tried to limit this bias by interviewing the physicians in the days or 
weeks following the inclusion. Another point of discussion is that not all patients in 
the potential donor group will be effectuated as organ donors. Most of our patients 
would fall within the donation after circulatory death group, and only a minority 
in donation after brain death. In the Netherlands, donation after circulatory death 
is only possible if the potential organ donor dies within 2 h after withdrawal of 
life-sustaining treatment and extubation. It is plausible that patients within this 
group could not become a donor, as they would not die within the 2-h timeframe. 
In addition, it might not always be possible to admit patients to the ICU due to a 
shortage of ICU beds. However, in none of the cases of included patients was this 
given as the reason why patients were not admitted to the ICU. As the number of 
potential organ donors from the emergency department is rather low compared to 
the ICU beds capacity, we believe that these patients will have little impact on ICU 
beds availability or finances. Although not all potential donors will be effectuated as 
organ donors, we think that organ donation, and a possible ICU admission, should 
at least be considered in these patients.
Over the last decade, we have witnessed a transition in which end-of-life care has 
become an increasingly essential part of care for the critically ill [6, 7]. At the same 
time, there is an ongoing debate on the role and resources that ICU admissions 
should have at the end of life [8]. Incorporating organ donation in end-of-life care 
in patients who die in the ICU is recommended to increase the number of donors 
and to comply with the wishes of patients and family [9, 10]. Can we justify the use 
of valuable ICU resources in many more patients with DBI and a presumed futile 
prognosis? First, personalized end-of-life care and family-centered care, including 
sufficient time to understand the prognosis, is important to prevent prolonged grief 
[11, 12]. Given the tasks of the emergency department, sufficient time for end-of-life 
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care is practically impossible. Second, different rules for prognostication exist for 
patients with DBI. However, there are no accepted guidelines on how or when to use 
them in daily clinical practice. In 2015, the Neurocritical Care Society recommended 
delaying decisions regarding end-of-life care within the first 72 h in patients with 
DBI in order not to miss the small potential for good medical outcomes [13]. Dif-
ferent attitudes toward end-of-life care practices exist worldwide [14]. Likewise, a 
universal approach to patients with DBI with a presumed futile prognosis is unlikely, 
due to different social, religious, legal, economic, and ethical differences [15-17].
In conclusion, we found that initiation of end-of-life care in acute settings and lack 
of knowledge and experience in organ donation practices outside ICUs results in 
under-recognition of patients who could potentially donate. Therefore, we argue 
that the decision to initiate end-of-life care in patients hospitalized with acute 
DBI should be a multidisciplinary approach even when futility of the prognosis 
seems evident. Ideally, medical personnel trained in organ donation practices 
would be part of such a multidisciplinary team, or at least a consultation with such 
trained personnel should occur. Irrespective of the decision to withdraw or with-
hold life-sustaining treatments, or to delay such a decision in the acute phase, a 
non-therapeutic ICU admission in such patients could improve the recognition of 
potential organ donors and create better conditions to discuss organ donation with 
relatives. Although our data show the possibility of increasing the pool of potential 
organ donors, the actual increase in effectuated organ donors could be smaller as 
there could be different reasons why such patients will not convert to organ donors. 
Further studies and efforts are needed to conclude whether a change in approach 
in these patients would lead to more effectuated organ donors.
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Background: The aim of this study was to evaluate the implementa-
tion process of a multidisciplinary approach for potential organ do-
nors in the emergency department (ED) in order to incorporate organ 
donation into their end-of-life care plans.
Methods: A new multidisciplinary approach was implemented in 
six hospitals in the Netherlands between January 2016 and January 
2018. The approach was introduced during staff meetings in the ED, 
Intensive Care Unit (ICU) and neurology department. When patients 
with a devastating brain injury (DBI) had a futile prognosis in the ED, 
without contra indications for organ donation, an ICU admission was 
considered. Every ICU admission to incorporate organ donation into 
end-of-life care was systematically evaluated with the involved physi-
cians using a standardized questionnaire.
Results: In total, 55 potential organ donors were admitted to the ICU 
to incorporate organ donation into end-of-life care. Twenty-seven 
families consented to donation and 20 successful organ donations 
were performed. Twenty-nine percent of the total pool of organ do-
nors in these hospitals were admitted to the ICU for organ donation.
Conclusions: Patients with a DBI and futile medical prognosis in the 
ED are an important proportion of the total number of donors. The 
implementation of a multidisciplinary approach is feasible and could 
lead to better identification of potential donors in the ED.
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Introduction
Organ donor shortage is a major health care issue worldwide. Between countries 
there is a wide variation in deceased donor rates. One of the main bottlenecks in 
the donation process is the identification of potential donors outside the ICU [1-4].
Organ donation awareness is high in the Intensive Care Units (ICU). For instance, 
national data of the Netherlands show that almost 100% of the potential donors are 
identified as such [5]. However, we showed in a recent cohort study that awareness 
outside the ICU is lower and could result in unrecognized potential donors, espe-
cially in the emergency department (ED) [1]. These unrecognized potential donors 
were mostly patients with a devastating brain injury and a futile medical prognosis 
in the ED. These patients were subsequently admitted to the neurology department 
for end-of-life care or died in the ED, without any consideration of organ donation. 
Other international studies reporting on data from the UK, Spain and US showed 
the importance of the role of emergency medicine in organ donation while donor 
identification in the ED is still suboptimal [2-4, 6-10]. Literature suggests the imple-
mentation of a multidisciplinary approach as an effective intervention to improve 
identification in the ED [3, 7, 11-14].
We used the results of these studies to develop a multidisciplinary approach and 
implement this approach in six hospitals in the Netherlands. This approach defines 
the triggers for identification of potential organ donors and the roles of the different 
disciplines in organ donation. Where in Spain it is more common to continue care 
in patients that have a futile prognosis in the ED to enable organ donation, this is 
not the common practice in other countries when the decision to withdraw care 
is made outside the ICU [1, 11, 14]. The aim of our multicenter prospective study 
was to evaluate the implementation process of a new approach for potential organ 
donors in the ED. The approach had two aims. The first aim was to increase aware-
ness surrounding identification of potential organ donors in the ED. The second aim 
was to incorporate organ donation into end-of-life care of possible donors once 
identified.
Methods
Study design and setting
In total, six hospitals in the Netherlands implemented the new approach (two 
hospitals with neurosurgical facilities, including one University hospital, and four 
general hospitals). These six hospitals also participated in an earlier study which 
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showed that there could be unrecognized potential organ donors outside the ICU 
[1]. Three hospitals started using the approach from January 2016, two hospitals 
started from December 2016 and one from April 2017. All hospitals were followed 
until December 2017, except for one hospital starting from April 2017 that was 
followed until January 2018. This stepwise implementation of the approach was 
performed to learn from the experiences in the first hospitals before implement-
ing the approach in the other hospitals. The medical ethical committee waived the 
need for informed consent.
Multidisciplinary approach
A new multidisciplinary approach was developed which defined the triggers for 
identification of potential organ donors and the roles of the different disciplines 
(Figure 1). The roles of the emergency physician, neurosurgeon, and neurologist 
were clearly defined and entailed the identification of potential organ donors within 
their patients with acute brain injury that had a futile prognosis. These physicians 
then had to consult the Donor Registry (DR) after identification of a potential organ 
donor in the ED. Once a patient met the criteria, and if the intensivist was not already 
part of the decision making in the ED, the emergency physician, neurosurgeon, or 
neurologist would contact the intensivist for consultation about the possibility of 
organ donation and ICU admission. If family members were present, they would be 
informed about the futility of treatment by the neurologist, neurosurgeon and/or 
emergency physician. Whether or not organ donation was concurrently discussed 
in the ED or would be deferred to a later moment (i.e. if families were too emotional), 
was left to the clinical judgment of the physician. As per protocol, the possibility was 
open to transfer these patients to the ICU in order to give the family more time to 
grieve, discuss organ donation and start end-of-life care. If such a path was chosen, 
withdrawal of life-sustaining treatment would not start in the ED. In the Nether-
lands, a physician approaches the family for organ donation. In almost all cases this 
is an ICU physician who also has followed communication training for donation. The 
transplant coordinator becomes involved once the family has consented to organ 
donation.
In some hospitals, organ donation was primarily discussed in the ICU in order to 
decouple the organ donation request from the discussion about futility of treat-
ment in the ED. In this way, the family had more time to process the news of the 
upcoming death of their loved one before organ donation was discussed. In other 
hospitals, organ donation requests were primarily made in the ED in order not to 
admit patients to the ICU that would not donate. A potential donor would then be 
admitted to the ICU to incorporate organ donation into end-of-life care when he/
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she was registered with consent in the DR, or when the family consented to organ 
donation, or when the family needed more time to make a decision. One general 
hospital implemented the approach also for patients who were already admitted to 
the neurology department and who deteriorated subsequently during their admis-
sion leading to a futile prognosis.
 
 
 
 
 
 
 
 
 
 
 
3 
Triggers for identification: 
1. Patients in the ED with a devastating brain injury  
2. Decision to withdraw or withhold life sustaining treatment was 
made by neurologist or neurosurgeon in the ED  
3. The expectation that when life sustaining treatment would 
cease, the patient would die within a few days1 
4. No contra indications for organ donation2 
5. Check Donor Registry: no objection registered 
Contact with ICU about possible ICU admission for end-of-life care 
Inform family about futility of treatment 
Admit patient to ICU  
ED physician/neurologist 
ED physician/neurologist 
ED physician/neurologist 
ICU physician 
ICU physician 
Continue end-of-life care at ICU ICU physician 
Involved physicians: 
Perform donation request 
Perform donation request 
Admit patient to ICU  
Figure 1. Multidisciplinary approach in which the triggers for identification for potential organ do-
nors are specified and the roles of the different disciplines are defined.
1  This criterion was introduced in order not to admit patients that had a high probability of not dying within 
a timeframe that excluded donation after circulatory death.
2  If there was any doubt about medical suitability, a transplant coordinator or intensivist could be contacted.
3  The treating team had the option to discuss/request organ donation in the ED or to defer it until after 
ICU admission. If donation was requested in the ED, patients were admitted to the ICU when consent was 
obtained, or when more time was needed to make a decision on donation.
Abbreviations: ED=Emergency Department, ICU=Intensive Care Unit.
Before implementation
In the Netherlands, all medical files of each mortality case in the ICU are systemati-
cally reviewed in order to analyze whether or not the patient was a potential donor. 
With regard to potential donors outside the ICU, there is no coherent strategy to 
analyze mortality cases as occurs in the ICU. Also, there is no coordinated strategy 
to recognize potential donors outside the ICU, e.g. consult the ICU and refer patients 
to the ICU to facilitate organ donation. In a previous study we showed in the same 
hospitals that have participated in this study that before implementation, some 
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patients in the ED were recognized as potential donors and referred to the ICU, but 
this occurred randomly and depended on the donation knowledge of the treating 
physician [1]. The current approach offered these hospitals a stepwise methodology 
with defined roles and responsibilities including a multidisciplinary effort in order 
not to miss any potential donors. In addition to the multidisciplinary approach, non-
intubated patients were considered for ICU admission to facilitate organ donation. 
Previous to implementing this approach, non-intubated patients were not regarded 
as potential organ donors.
Implementation strategy
The new approach was implemented using the Plan-Do-Study-Act method (PDSA) 
[15]. This method helps breaking down the task (implementing the approach) into 
steps, evaluate the outcome, improving it, and testing again. Multiple PDSA cycles 
were repeated to implement the change.
The new approach was introduced in the six hospitals after several separate 
meetings with ED, ICU and neurology staff in each hospital. These meetings were 
presided by an intensivist specialized in organ donation and accompanied by the 
principal investigator. Discussions included explaining the non-therapeutic ICU 
admission to the family, the location where donation should be requested (ED/
ICU) and the use of ICU resources. Several participants stated that ICU admission 
should only be reserved for salvable patients and not to initiate end-of-life care. 
Therefore, several additional meetings were arranged to discuss this subject further 
and hospitals made their own adjustments to the protocol, the latter being mostly 
minor and meant to clarify the protocol. Also after the hospitals started using the 
new approach, meetings were arranged by the principal investigator to present the 
results and discuss the progress.
Outcome measures and data analysis
During the intervention period, the in-house donation coordinators screened the 
records of all deceased patients from the ED to check if patients met the inclusion 
criteria. The inclusion criteria were: patient in the ED with a devastating brain injury 
and a futile prognosis, the expectation that the patient would die within a few days, 
no contra indications for organ donation, and no objection registered in the DR. 
When a patient met the inclusion criteria and was admitted to the ICU to incorpo-
rate organ donation into end-of-life care, the principal investigator was informed. 
The principal investigator then approached the involved physicians for an evalua-
tion according to a standardized questionnaire (Supplemental Digital Content 1). 
The questionnaire was based on our previous study [1] and developed by a team 
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of (donation) intensivists and (senior) researchers. Two of the researchers were 
specialized in implementation research. Also when a potential organ donor was not 
admitted to the ICU, an evaluation was performed. Interviews were conducted with 
emergency physicians, neurologists, neurosurgeons, ICU physicians and nurses. 
The standardized questionnaire consisted of 27 items describing the conditions in 
which the ICU admission took place. Items discussed were e.g.: characteristics of the 
patient, presence of family in the ED, place where futility of treatment was discussed 
with the family, which physician consulted the DR and requested for donation, deci-
sion of the family. At the end, there were open questions including bottlenecks and 
ethical issues surrounding the ICU admission. If necessary, adjustments were made 
to the approach and meetings were organized to discuss experiences and bottle-
necks. These meetings were organized by the principal investigator and intensivist 
together with physicians of the different disciplines.
SPSS (IBM), version 22 was used to analyze the descriptive data of the standardized 
questionnaire and the data gathered by the in-house donation coordinator.
Results
Characteristics of study subjects
Out of 5103 hospital deaths, 67 patients had a futile prognosis in the ED and organ 
donation was considered. Twelve of these patients were not admitted to the ICU 
(Figure 2). In total, 55 patients were admitted to the ICU to incorporate organ do-
nation into end-of-life care. Demographic characteristics of these 55 patients are 
shown in Table 1. Evaluations were conducted with emergency physicians (n=11), 
neurologists/neurosurgeons (n=30), ICU physicians (n=36) and emergency/ICU 
nurses (n=12). Thirty-eight evaluations were performed in a face-to-face setting, 51 
via telephone.
Main results
Table 2 shows the end-of-life conditions of potential organ donors that were admit-
ted to the ICU. At the time of decision to withdraw treatment, 43 patients (78.2%) 
were already mechanically ventilated and 12 (21.8%) were not (Table 2). Of these 12 
patients, 5 patients were not intubated since the families objected to organ dona-
tion. The other 7 patients were subsequently intubated solely for the purpose of 
organ donation. Two of these 7 patients were intubated in anticipation of arrival 
of family members and turned out to be medically unsuitable for donation. Four 
were intubated after the family consented to intubation to make organ donation 
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Total hospital deaths  
(n=5103) 
Consultation donor registry: 
consent, no registration or not 
consulted (n=143) 
Decision to withdraw treatment 
was made in ED and possibility to 
admit patient to ICU (n=67) 
Admitted to the ICU for end-of-life 
care (n=55) 
Patients who died > 48 
hours and/or patients died 
because of other diseases 
(n=4512) 
Contra indications for organ 
donation (n=433) 
Registered with objection in 
Donor registry (n=15) 
- Decision to withdraw treatment was made 
in the ICU (n=67) 
- Acute death in the ED (n=7) 
- Family/patient requested no resuscitation, 
no intubation and no ICU admission (n=2) 
- Donation was requested in ED and family 
objected (n=4) 
- Limited availability of ICU beds (n=1) 
- Unethical to request for donation (n=2) 
- Patient was not intubated (n=1) 
- Missed potential organ donor (n=4) 
Patients expected to die within 48 
hours because of devastating brain 
injury(n=591) 
No contra indications for organ 
donation (n=158) 
Figure 2. Flow diagram showing the inclusion of deceased patients admitted to the ICU for end-of-
life care.
Abbreviations: ED=Emergency Department, ICU=Intensive Care Unit
Table 1. Demographic characteristics of the patients admitted to the ICU to incorporate organ dona-
tion into end-of-life care (n=55).
Median (Q1-Q3)
Age 59.0 (47.0-70.0)
Glasgow Coma Score 3.0 (3.0-4.0)
Time between diagnosis of futility of treatment and death (hours) 15.0 (9.0-21.0)
Time between ICU admission and death (hours) 14.0 (9.8-21.0)
No. (%)
Gender
Male 26 (47.3)
Female 29 (52.7)
Diagnosis
(Intra)cerebral/brainstem hemorrhage 19 (34.5)
Traumatic brain injury 18 (32.7)
Subarachnoid hemorrhage 11 (20.0)
Subdural hemorrhage 4 (7.3)
Out of hospital cardiac arrest 2 (3.6)
Cerebral infarction 1 (1.8)
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possible. Three of these four patients donated their organs and one patient was 
found to be medically unsuitable after additional testing. One of the 7 patients was 
registered with consent in the DR, and was intubated in anticipation of arrival of 
family members, after which the family agreed to donation.
In total, 42 donation requests (76.4%) were performed in the ICU (Table 2). In five 
cases, the possibility of organ donation was already discussed in the ED without 
making a formal donation request. In total, 6 donation requests (10.9%) were per-
formed in the ED. Three patients that were admitted to the ICU solely for organ 
donation purposes came from the neurology department where their clinical con-
dition had deteriorated to a state which led to a futile prognosis (Table 2).
Transplantation
In total, 27 families consented to organ donation (Table 2). In these 27 patients, 23 
initiated organ donation procedures were performed leading to 20 successful do-
nors (17 donation after brain death (DBD); 3 donation after circulatory death (DCD)). 
Ninety organs were transplanted (8 hearts, 12 pancreas, 39 kidneys, 17 livers and 14 
lungs). Also, 12 deceased patients became tissue donors. Seven consents did not 
lead to successful donations because these potential organ donors were considered 
to be medically unsuitable in the end (n=5) or did not become brain dead and could 
not donate according to the age criteria for donation after circulatory death (n=2).
Potential organ donors not admitted to ICU
Some potential organ donors were not admitted to the ICU (Figure 2). Reasons for 
this were: objection to donation in the ED by next of kin (n=4), limited availability of 
ICU beds (n=1), and refraining from asking the donation question by the physician 
due to ethical reasons (n=2). Four potential organ donors were not identified as 
such and were admitted to the neurology department. These four cases were evalu-
ated according to the PDSA method and were discussed during staff meetings to 
further improve implementation of the approach.
Contribution of ED donors on total donor pool
Out of 5103 hospital deaths in the study period, there were in total 254 potential 
organ donors (5.0%). From these 254 potential organ donors, 55 patients were 
admitted to the ICU solely for the purpose of organ donation (Table 2). Of these 55 
patients, 20 donated their organs. During the study period, a total of 69 patients 
donated their organs in the six hospitals. This means that in 29% of the total pool of 
organ donors in the participating hospitals, futility of prognosis was already made 
before admission to the ICU. In our study, the 3 DBD donors with a futile prognosis 
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Table 2. End-of-life care conditions of potential organ donors admitted to ICU (n=55).
No. (%)
Unit/ward where diagnosis of futility of treatment was made
Emergency department 51 (92.7)
Neurology 3 (5.5)
Other1 1 (1.8)
Was the patient intubated at time of diagnosis of futility of treatment?
Yes 43 (78.2)
No 12 (21.8)
In patients that were not intubated at time of diagnosis of futility of treatment,
was patient intubated solely for the purpose of organ donation? (n=12)
Yes 7 (58.3)
No 5 (41.7)
Outcome of consulting the Donor Registry
Consent 19 (34.5)
Objection 1 (1.8)
Decision should be made by family/specific person 2 (3.6)
Not registered 30 (54.5)
Not consulted2 3 (5.5)
Who consulted the Donor Registry? (n=52)
Intensive care physician 30 (57.7)
Neurology physician 9 (17.3)
Emergency physician 11 (21.2)
Other3 2 (3.8)
Did the family mention donation in the emergency department?
Yes 5 (9.1)
No 40 (72.7)
No, because family was not present at emergency department 10 (18.2)
Did the physician/nurse mention donation in the emergency department?
Yes 9 (16.4)
No 36 (65.5)
No, because family was not present at emergency department 10 (18.2)
Unit/ward where poor prognosis was explained to the family (for the first time)
Emergency department 35 (63.6)
Neurology 3 (5.5)
Intensive Care 17 (30.9)
Unit/ward where organ donation was requested
Intensive care 42 (76.4)
Emergency department 6 (10.9)
Neurology 2 (3.6)
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at admission, donated on average 4.5 organs per donor compared to approximately 
3.8 organs per donor nationwide in 2016. DCD donors donated on average 2.7 
organs per donor in our study compared to 2.8 nationwide.
Ethical problems and improvements of the approach
We have used multiple PDSA cycles to implement the approach. In the upcoming 
paragraphs, we would like to describe the outcomes of these cycles and the im-
provements we made to the approach.
First, before start of the implementation, several physicians in all participating 
hospitals foresaw problems explaining a non-therapeutic ICU admission to the 
family. Our approach was initially presented in such a way that the organ donation 
request was preferably decoupled from the conversation about futility of treatment 
in order to give the family more time to grieve. In most situations, this meant that 
donation was requested in the ICU. However, many of the treating physicians had 
ethical issues with such a setup, because it would mean they had to discuss that the 
patient would be admitted to the ICU to give the family more time to grieve without 
discussing organ donation in the ED. Before starting in the first hospital, we jointly 
adjusted the approach and included two possible options: 1) organ donation dis-
cussion would be done in the ED or 2) organ donation discussion would be deferred 
until after ICU admission (Figure 1). It was up to the treating team to chose which 
option would suit the specific patient case. We also included examples of how to 
inform the family in situations where Intensive Care to facilitate Organ Donation 
(ICOD) was a possibility. Although before starting the implementation, most physi-
cians thought they would discuss organ donation the ED, their natural response 
when guiding these families in the ED was to defer organ donation discussion until 
after ICU admission. In 84% of all organ donation requests, organ donation was 
Table 2. End-of-life care conditions of potential organ donors admitted to ICU (n=55) (continued).
No. (%)
Donation was not requested4 5 (9.1)
Decision of the family on donation (n=50)
Consent 27 (54.0)
Objection 23 (46.0)
1 Other: operation room (n=1).
2 Reasons for not consulting Donor Registry: not a Dutch citizen (n=2), paper donor card at home (n=1).
3 Other: physician assistant (n=2), specialist nurse (n=1).
4 Reasons for not performing the donation request: acute death (n=1), patient was registered with objec-
tion (n=1), patient would not become brain death and was older than 75 years, i.e. unsuitable for donation 
after circulatory death (n=1), medical contra indication (n=1), family was very emotional (n=1).
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discussed in the ICU (Table 2). This was an important point for additional hospitals 
that started later with the implementation, but also for us as a team. Once we com-
municated that both options are possible in all circumstances, it was no longer seen 
as a problem. During the implementation, this point was evaluated specifically, and 
was not mentioned as an issue in any of the patient cases.
Second, several patient cases showed dilemmas regarding intubation of a patient 
with the sole purpose of organ donation. In a few of these cases, family was not 
present while the patient deteriorated rapidly. The dilemma was whether to intu-
bate the patient before any consent from the family. We used these cases to educate 
physicians about the (legal) possibilities to intubate a patient for organ donation 
and discuss ethical issues.
Third, beforehand, several ICU physicians thought admission of such patients could 
be a problem due to bed capacity and availability of staff. Of the 67 patients where 
the decision to withdraw treatment was made in the ED, only one was not admitted 
due to bed capacity (Figure 2).
Discussion
The typical organ donor is a patient that is treated in the ICU until clinical deterio-
ration and subsequently becomes an organ donor. In this study we showed that 
20 patients donated their organs out of a cohort of 69 patients with a devastating 
brain injury with futile prognosis in the ED. This highlights the importance of a close 
collaboration between the ED and medical teams involved in organ donation. We 
showed that collaboration between such teams and the ED is feasible and impor-
tant in donor identification, as we have shown that only few potential organ donors 
were not recognized during the implementation period compared to an earlier 
cohort in the same hospitals [1].
Other international studies have also shown that potential organ donors are missed 
in the emergency department [4, 11, 16-18]. The College of Emergency Medicine 
and the British Transplantation Society reported that the ED has a poorly recog-
nized, but important role in the identification and referral of patients who may be 
potential organ donors [2]. One of their recommendations was to develop policies 
and guidelines that describe the care of a potential organ donor and plan the trans-
fer of care of the potential donor from the ED to the ICU.
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Several intervention studies aimed to improve identification and the care for po-
tential organ donors in the ED [6, 7, 19, 20]. These studies implemented some kind 
of multidisciplinary approach for organ donation in the ED describing the triggers 
for identification of potential organ donors and the steps to be taken to make 
organ donation possible. In two studies, the implementation of such an approach 
resulted in an increased referral of potential organ donors to organ donation ser-
vices, although many of these referrals did not lead to organ donation procedures 
[6, 20]. Other studies showed that most of the referrals from the ED led to successful 
donation procedures [7, 11, 14, 19]. Most of these studies were from Spain, where 
ICOD is more routine practice [3, 7, 11, 14]. A recent study by Martinez-Soba et al. 
described their experience with a ICOD protocol comparable to the one we used in 
our study [14]. While they performed a retrospective study focusing on patients in 
the ICU, emergency or hospital ward, we performed a prospective study focusing 
on patients where the futile medical prognosis was made by a multidisciplinary 
team in the ED.
In our study, 55 patients were admitted to the ICU to incorporate organ donation 
into end-of-life care. In 27 of these cases their families consented to organ dona-
tion. One could argue that in the 28 cases where families objected, ICU resources 
were unnecessarily used. However, organ donation was often not the only reason 
to admit patients to the ICU. Most patients were intubated. In some cases, family 
members were not present at all in the ED. In others, family members needed more 
time to accept the loss of their loved one and make a decision on donation. These 
circumstances necessitate admission to the ICU, as most EDs are not equipped to 
have critically ill or intubated patients for prolonged periods of time. On the other 
hand, ICU resources are limited. In order to have efficient use of both ED and ICU 
resources, a multidisciplinary approach is needed in our opinion. This minimizes 
admission of a high number of potential organ donors to the ICU that are likely not 
to donate as was shown earlier by others [6, 20].
Our approach has multiple beneficial effects, which could justify the use of ICU 
resources for potential organ donors. First, it has been shown in literature that dona-
tion could have a beneficial effect on the bereavement process for donor families [21, 
22]. Second, our approach could increase the number of organ donors. Although for 
many organs there is discussion whether organ transplantation reduces health care 
costs, it has been reported that it could reduce the costs in case of kidney transplan-
tation. For instance, transplantation of a kidney involves one-off costs, while the 
costs for dialysis are lifelong. For the Dutch situation, dialysis costs approximately 
55.000 euros per patient per year. A kidney transplant costs 80.000 euros in the first 
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year. Every year thereafter costs 8.000 euros per patient for nephrological aftercare 
with medicines. After 15 years, the saving is 633.000 euros [23].
The NeuroCritical Care Society recommended in 2015 to delay decisions regarding 
end-of-life care within the 72 hours in patients with devastating brain injury, regard-
less of organ donation potential, in order not to miss the small potential for good 
medical outcome [24]. Others have also written in favor of delaying prognostication 
in cases of devastating brain injury [25]. Delaying prognostication necessitates 
physical stabilization and admission to the intensive care. However data from dif-
ferent countries, e.g. UK, Netherlands and US show that organ donors are missed 
within those patients that die on the ED [1, 9, 10]. For example, the NHS Blood and 
Transplant in the UK reports that from 2012 to 2016 there were over 1500 patients 
who died in the ED who met the criteria for referral as a potential donor. In three-
quarters of these cases donation was a possibility. However, only 46% of the poten-
tial organ donors were referred to the organ donation team and just 3% actually 
donated organs after death [9]. After implementing our protocol we showed that 
only 6% (4 of 67) potential organ donors were missed in the ED.
Organ donation awareness in the ED is important, since 29% of the total pool of 
organ donors in the participating centers presented in the ED with a fatal brain 
injury. This is comparable to what others reported [3, 7]. In addition it was shown, in 
a retrospective cohort study, that emergency department referrals for organ dona-
tion lead to more organs per donor than intensive care referrals [26].
A limitation of our study is that, although a substantial proportion of our donors 
came from the ED, we cannot exactly define which patients would have been missed 
if our implementation strategy would not have been used. However, in an earlier 
report we showed that there could be a substantial number of missed potential 
organ donors outside the ICU [1]. The hospitals that participated in the data we 
present here, were also part of that earlier study. A comparison with other hospitals 
that did not participate is not easy to make as the number of donors depends on 
several factors (e.g. number of medically suitable potential donors, hospital type 
and protocol being used, consent by family) and fluctuates over the years [5]. 
Also, the primary aim of our study was to evaluate the implementation process, 
not the effect it had on the number of potential donor identifications and referrals. 
Such an approach would necessitate two patient groups including randomization. 
Apart from not being our primary aim, it would also be ethically difficult to justify 
randomization and withholding an ICU admission in patients with a DBI, even if 
their prognosis was deemed futile. Although our previous cohort study and the 
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data of this implementation period are not fully comparable, we have shown that 
in the implementation period only 4 out of 67 potential organ donors were missed 
(6%). This was significantly lower than our previous cohort, in which the number of 
unrecognized potential donors in the ED was 37 out of 98 potential donors outside 
the ICU (38%).
In conclusion, organ donors from the ED with a fatal brain injury are an important 
portion (29%) of the total pool of organ donors. The implementation of a multidis-
ciplinary approach is feasible and could improve donation awareness in the ED and 
lead to better identification of potential donors in the ED.
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Supplemental Digital Content 1
Questionnaire ‘evaluation ICU admission for organ donation’
In this Supplemental Digital Content the Dutch questionnaire is translated to English. The layout of the offi-
cial questionnaire in Dutch was not the same as this translation. The questionnaire is meant for emergency, 
neurology and IC physicians. Not all the questions were applicable for every physician.
Data on the patient
1. Name of the hospital: .........
2. Inclusion number: .........
3. Gender
o Male
o Female
4. Birth year: .........
5. Diagnosis/cause of death: .........
6. If patient was admitted to the ICU, what was the time in hours between ICU admission and death? .........
7. Time in hours between futile medical prognosis and death? .........
Questions treating physician
8a. Function of physician: .........
8b. How many years experience in this function? .........
8c. Did you follow the training ‘Communication about Donation?’
o Yes
o No
9. Department where futile medical prognosis was determined:
o Emergency department
o Neurology
o Other: .........
10a.  Was the patient intubated at the moment to decision was made to withdraw life-sustaining 
treatment?
o Yes (continue with question 11)
o No
10b.  If patient was not intabated at time of decision to withdraw treatment, was the patient intubated 
solely for the purpose of organ donation?
o Yes
o No
11. Glasgow Coma Scale at moment the decision was made to withdraw life-sustaining treatment: .........
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12.  Was an intensivist or transplant coordinator consulted to check medical suitability as potential organ 
donor?
o Yes, intensivist
o Yes, transplant coordinator
o Yes, both
o No
13a. Who consulted the Donor Registry? .........
13b. How was the patient registered in the Donor Registry?
o Patient was registered with ‘consent’
o Patient was registered with ‘objection’ (stop questionnaire)
o Patient was registered with ‘decision by next of kin or a specific person’
o Patient was not registered
o Donor Registry was not consulted (specify the reason): .........
14a. Was family present at the emergency department?
o Yes
o No: continue with question 15a.
14b. Did the family bring up the subject of donation themselves at the emergency department?
o Yes
o No
14c. Was the subject of donation mentioned by the physician or nurse at the emergency department?
o Yes
o No
15a. Was the futile medical prognosis explained to the family before ICU admission?
o Yes
o No: continue with question 16a.
15b. Where was this explained?
o Emergency department
o Neurology
o Other (specify which department and motivate the choice for this department): .........
15c. By who was the futile medical prognosis explained?
o Emergency physician
o Physician assistant of emergency department
o Neurologist
o Physician assistant of neurology department
o Intensivist / fellow
o Physician assistant ICU
o Other (specify function and motivate the choice for this person): .........
16a. At which department the futile prognosis was discussed extensively?
o Emergency department (motivate the choice for this department)
o Neurology department (motivate the choice for this department)
o ICU
o Other (specify department and motivate the choice for this department): .........
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16b. By who was the futile prognosis extensively discussed?
o Emergency physician
o Physician assistant of emergency department
o Neurologist
o Physician assistant of neurology department
o Intensivist / fellow: continue with question 17a
o Physician assistant ICU: continue with question 17a
o Other (specify function and motivate the choice for this person): .........
16c. Was an ICU-specialist present during the discussion?
o Yes
o No
17a. At which department was the organ donation request performed?
o ICU
o Neurology (motivate the choice for this department)
o Emergency department (motivate the choice for this department)
o Other (specify which department and motivate the choice for this department)
o The donation request was not performed (motivate why and continue with question 18)
.........
17b. What was the decision of the family?
o Consent
o Consent while patient registered with consent
o Objection
o Objection after consent
o Did not come to a decision (specify the reason): .........
17c.  How much time was there between the first conversation about the futile medical prognosis and the 
first conversation about organ donation?
o <2 hours
o 2-6 hours
o >6 hours
17d.  How many family conversations took place between the first conversation about the futile medical 
prognosis and the first conversation about organ donation?
o Both in the same conversation
o 1 conversation
o 2 conversations
o 3 conversations
o >3 conversations
18a. Was the patient admitted to the ICU?
o Yes
o No
18b. What was the reason to admit the patient to the ICU? .........
19. Date of organ donation request: ......... (dd/mm/yyyy)
20. Date of this interview: ......... (dd/mm/yyyy)
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21. How was the interview performed?
o Face to face
o Telephone
o Email
Overall comments: .........
Open questions / interview guide
ICU admission
How did the ICU admission go?
Did you experience difficulties during the ICU admission? Do you have improvement points?
Are there things that went really well?
How did the family respond to the ICU admission?
Discussion of the futile medical prognosis
How did the discussion about the futility of treatment with the family go? How did the family respond?
Did you experience difficulties during the ICU admission? Do you have improvement points?
Are there things that went really well?
Palliative care and donation request
How did the palliative care of the patient go?
How was the guidance of the family?
How did the family respond to the donation request?
How did the donation procedure go?
Did you experience difficulties?
Are there things that went really well?
General questions
Do you think this patient would have been admitted to the ICU before this approach was implemented?
What do you think of the new approach?
Do you have any comments or questions?
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Objective: The aim of this nationwide observational study is to iden-
tify modifiable factors in communication about organ donation that 
influence family consent rates.
Methods: Thirty-two intensivists specialized in organ donation sys-
tematically evaluated all consecutive organ donation requests with 
physicians in the Netherlands between January 2013 and June 2016, 
using a standardized questionnaire.
Results: Out of 2,528 consecutive donation requests, 2,095 (83%) 
were evaluated with physicians. The questionnaires of patients reg-
istered with consent or objection in the national Donor Registry were 
excluded from analysis. Only those questionnaires, in which the fam-
ily had to make a decision about donation were analyzed (n=1,322). 
Independent predictors of consent included requesting organ 
donation during the conversation about futility of treatment (OR, 1.8; 
p=0.004), understanding of the term ‘brain death’ by the family (OR, 
2.4; p=0.002), and consulting a donation expert prior to the donation 
request (OR, 3.4; p<0.001).
Conclusions: Our study showed that decoupling the organ donation 
conversation from the conversation about futility of treatment was 
associated with lower family consent rates. Comprehension of the 
concept of brain death by the family and consultation with a trans-
plant coordinator before the organ donation request by the physician 
could positively influence consent rates.
5 | 95
Physician experiences with communicating organ donation with the relatives: a Dutch nationwide evaluation on 
factors that influence consent rates
Introduction
In practically every country, organ donation is only allowed with the explicit consent 
of the potential donor or with consent to donation by the next of kin. The role of the 
family depends largely on the type of legal consent system used. The legal consent 
system used in the Netherlands, and many other countries such as the UK and USA, 
is an opt-in system. In such an opt-in system, people have to explicitly register their 
donation preferences. Lack of registrations is the major issue in countries with an 
opt-in system. For instance, in the Netherlands, 60% of the Dutch population of 18 
years and older have not registered any choice. In these cases, the next of kin needs 
to make a decision at a very emotional moment, which led to objection in 70% of 
the cases in 2017 [1, 2]. When patients have registered an explicit consent in the 
Donor Registry (DR), family consent rates are 87-94% in the Netherlands [2, 3]. The 
combined consent rate, including consent registrations, was 45% in 2017 [2].
The family refusal rate is one of the main bottlenecks in countries, irrespective of 
the legal consent system. The organ donation requests occur when the family is at 
a high emotional burden as their loved one is dying. If the potential organ donor 
has a registered donor preference, this helps to guide the family in their decision. 
However, communication skills of the person requesting donation are also impor-
tant. Understandably, many initiatives have focused on ‘how to communicate about 
donation with grieving relatives’ in the hope this increases family consent rates [4, 
5]. Communication factors that seem to increase consent rates are for example the 
timing of the request [6], adequate information and understanding of brain death 
[7], making the request in a private setting [8] and using trained and experienced 
individuals to make the request [1].
Initiatives in the Netherlands
In an effort to improve organ donation practices in the Netherlands, the Ministry of 
Health issued funding for a nationwide donation program which started in 2008 [9]. 
This program consisted of a set initiatives that was based on recommendations of 
an advisory group to the Minister of Health. One of these initiatives was to allocate 
funding for ‘donation intensivists’, which started in 2012. In total, 32 intensivists were 
appointed nationally to specialize in organ donation. Each donation intensivist was 
assigned to a specific region surrounding his or her main hospital. Their tasks were 
improving logistics and management of donation practices in their assigned region, 
strengthening collaboration within their donation network, analyzing data, provid-
ing education, and performing scientific research. The focus of the nationwide ef-
fort was not necessarily on changing the medical protocols and guidelines, but on 
improving the organ donation networks and logistics. In addition, intensivists were 
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able to call the donation intensivist assigned to their region 24/7 if they had any 
medical questions or logistical issues surrounding a potential organ donor.
In addition, a nationwide ‘Communication about Donation’ (CaD) training was devel-
oped in 2007 for Dutch intensivists, other physicians and nurses involved in organ 
donation requests, with the aim to increase donation consent rates. The training 
was modified and became obligatory for Dutch intensivists at the end of the year 
2012. This training consists of an e-learning module and a 4 hours practical training, 
including role-playing with actors. It focuses on communication techniques with 
the next of kin and how to guide them in the decision-making process for donation 
[10]. Since September 2007 (until December 2017), approximately 5,300 physicians 
and nurses followed the CaD training.
Study aim
The aim of our nationwide observational study was to evaluate the effect of differ-
ent modifiable factors in the decision-making process on the consent rate.
Methods
One of the tasks of the donation intensivist is to evaluate all consecutive organ 
donation requests of physicians/intensivists, in their assigned region using a stan-
dardised questionnaire. The donation intensivist interviewed the physicians who 
approached the next of kin for the donation request and used the standardized 
questionnaire for these evaluations. In this nationwide study, we used the data of 
the questionnaires retrieved from January 2013 through June 2016. All potential 
organ donors and the occurrence of an organ donation request were registered by 
a nationwide network of donation coordinators, in a national database. Once these 
patients were registered in the database, donation intensivists were directly in-
formed about these potential donors and that a donation request had occurred. The 
donation intensivists then approached the physicians who performed the donation 
request for an evaluation per e-mail, in a face-to-face setting, or by telephone.
Donation requests for donation after brain death, as well as requests for donation 
after circulatory death, were evaluated as both pathways to donate are possible 
in the Netherlands. Evaluations were not performed when the potential donor 
was registered with ‘objection’ in the Dutch DR, as in these cases there would be 
no donation request. To prevent an overestimation of the consent rate, only the 
questionnaires of patients registered with ‘decision by next of kin / specific person’ 
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and patients who were not registered, were analyzed as in these circumstances it is 
more difficult for families to make a decision, leading to a high refusal rate.
Donation intensivists, the Dutch Transplant Foundation, and donation and trans-
plant coordinators in collaboration with the Dutch Society of Intensive Care, devel-
oped the standardized questionnaire (Supplemental Digital Content 1). The ques-
tions and answers were chosen as important areas for possible improvement that 
needed more data based on literature and experience of the participants involved. 
The questionnaire consisted of multiple choice questions and had open fields to 
elaborate on answers if needed. The questionnaire consisted of 31 items describ-
ing the conditions in which the family conversations took place. Items discussed 
were e.g.: training level of the physician, consultation of a transplant coordinator, 
consultation of the DR, number of family members present during the donation 
conversation, understanding of the term ‘brain death’ (as judged by the requesting 
physician), whether or not a donation intensivist assisted, and decoupling of dona-
tion request from the conversation about futility of treatment. The questionnaire 
was first pilot tested in one of the donation regions in the Netherlands before it was 
implemented nationally. Data included in this study did not include the pilot phase.
The conversation about futility of treatment is the explanation to the next of kin 
that further treatment is futile and, therefore, life-sustaining treatments will be with-
drawn. In the Netherlands, it is the practice (as described in a nationwide protocol 
on organ donation that all hospitals have to follow) that the decision about futility 
of treatment is made before (and independently of ) any decision on organ dona-
tion (including consultation of the national DR or consultation with the transplant 
coordinators). The brain death protocol will only be entered if, first, the decision 
of futility of treatment was made and, second, the family consented to heart beat-
ing organ donation. As such, the brain death protocol in the Netherlands is almost 
solely used for patients that donate their organs. This is different from countries 
where brain death is (primarily) used to determine futility of treatment.
The primary study outcome was the rate of family consent. The consent rates 
were compared by univariate analysis for all variables using two-tailed Pearson’s 
chi-square test. When one of the groups was smaller than 50, the Fisher’s test (2x2 
table) or Fisher-Freeman-Halton test (more than 2x2 table) was used. Variables with 
p<0.20 were entered into a multiple binary logistic regression model to assess the 
independent predicting factors. Factors were added to the model in a forward step-
wise fashion. The analyses were performed using SPSS (IBM), version 22. According 
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to Dutch law, these anonymized data generated by this study met the standard of 
exemption of ethics’ board.
Beside modifiable factors that might influence consent rate, the questionnaire also 
included descriptive factors. These were family related factors that to the opinion of 
the requesting physician played a role in the decision-making process of the family, 
and general improvement points mentioned by physicians requesting for donation 
(Supplemental Digital Content 1, questions 22 and 25). The answer options were 
predefined by professionals in the field and were direct examples from practice.
Results
During the 3.5-year study period, there were 2,528 donation requests nationally of 
which 2,095 (83%) donation requests were evaluated by 32 donation intensivists 
using the questionnaire (Figure 1). In total, evaluations took place in 89 hospitals 
in the Netherlands, which is 100% of all Dutch hospitals with an intensive care unit 
(excluding cancer - and private hospitals where organ donation will not take place). 
In case the potential donor was registered with consent in the DR (n=534), the 
family approved to organ donation in 490 cases (91.8%) and objected in 34 (6.4%), 
while in 10 cases (1.9%) no decision was made or data on the decision were missing. 
An evaluation was performed in 46 cases where the patient had already registered 
an objection in the DR. However, in these cases organ donation could never have 
occurred as the potential organ donor him- or herself objected, i.e. family could not 
have consented. Therefore, these 46 evaluations were excluded for further analysis. 
Cases were also excluded when the DR was not consulted, when the decision about 
donation was not made because of special circumstances (e.g. family too emotional 
or absent), when consent was registered in the DR, or when data on the decision 
were missing.
After applying these exclusion criteria, a total of 1,322 questionnaires were analyzed 
(Figure 1). In 194 (14.7%) cases the potential donor was registered with ‘decision by 
next of kin / specific person’ in the DR and 1,128 (85.3%) potential donors were not 
registered. Of the 1,322 evaluations with the physicians, the donation intensivists 
performed 411 (31.1%) evaluations per e-mail, 510 (38.6%) in a face-to-face setting, 
89 (6.7%) by telephone, 52 (3.9%) ‘other’, and of 260 (19.7%) evaluations the data on 
how the evaluation was performed were missing. In the group ‘other’ it was mostly 
mentioned that the donation intensivist used the questionnaire to evaluate a do-
nation request he/she made him/herself. The median time between the donation 
request and evaluation with the physician who performed the donation request 
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was 13.0 (IQR 3.0-34.0) days. For the multiple logistic regression, the outcomes of 
the question whether the family understood brain death was made dichotomous 
(completely versus partly/not).
 
 
 
 
 
 
 
 
 
 
 
 
 
Total donation requests 
n=2,528 
Total evaluation forms 
n=2,095 
Consultation Donor Registry 
Data missing 
n=12 
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n=46 
Decision next of kin n=197 
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Objection n=799 
Total   n=1,322  
Data missing 
n=16 
Did not come to 
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n=18 
Decision family 
Not consulted 
n=147 
Figure 1. Flow chart showing the inclusion of evaluation forms.
Overall, 523 (39.6%) families consented and 799 (60.4%) families objected to do-
nation. Table 1 shows the influence of different modifiable factors on the family 
consent rate. After a multiple logistic regression, independent predictors of consent 
to donation included consulting a transplant coordinator (OR, 3.4; 95% CI, 2.3-5.0; 
p<0.001), complete understanding of the term ‘brain death’ by the family (OR, 2.4; 
95% CI, 1.4-4.2; p=0.001), explicitly asking if the family understood ‘brain death’ (OR, 
1.7; 95% CI 1.1-2.5; p=0.010), and requesting organ donation during the conversa-
tion about futility of treatment (OR, 1.8; 95% CI, 1.2-2.6; p=0.004). When all these 
four factors were present, the consent rate was 72.2% versus 15.8% when the four 
factors were not present (p<0.001).
Figure 2A shows that the percentage of family approaches done by a Communica-
tion about Donation (CaD) trained physician increased over the years. The family 
consent rate was 40.8% when the family was approached by a physician who had 
followed the CaD training in comparison to 36.3% when the family was approached 
by a physician who was not trained (p=0.13; Table 1). Figure 2B shows the consent 
rates of the family approaches performed by CaD trained compared to not-CaD 
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Table 1. Modifiable factors influencing the family consent rate (n=1322).
Factors in donation process Donation decision
p-value
Consent
n (%)
Objection
n (%)
Odds Ratio (95% CI)
Was the transplantation 
coordinator consulted before 
the donation request?
Yes 286 (59.7) 193 (40.3) 4.088 (3.209-5.207) <0.001
No 207 (26.6) 571 (73.4) Ref.
Missing 30 35
Did the physician requesting 
donation have assistance of a 
donation intensivist?a
Yes 106 (47.3) 118 (52.7) 1.426 (1.067-1.906) 0.016
No 410 (38.6) 651 (61.4) Ref.
Missing 7 30
Did the physician requesting 
donation have any contact 
with the family during hospital 
admission?
Yes 428 (39.7) 651 (60.3) 1.033 (0.773-1.380) 0.825
No 91 (38.8) 143 (61.1) Ref.
Missing 4 5
Did the physician requesting 
donation talk about donation 
with the family during 
hospitalization?
Yes 259 (41.2) 370 (58.8) 1.157 (0.926-1.444) 0.199
No 256 (37.7) 423 (62.3) Ref.
Missing 8 6
How many family members 
were present during 
conversation about futility of 
treatment?
1 -2 persons 106 (39.7) 161 (60.3) Ref. 0.354b
3 -4 persons 220 (38.2) 356 (61.8) 0.939 (0.697-1.264)
5 -6 persons 140 (43.8) 180 (56.3) 1.181 (0.850-1.642)
7 or more 
persons
41 (36.3) 72 (63.7) 0.865 (0.549-1.364)
Missing 16 30
How many family members 
were present during organ 
donation request?
1 -2 persons 104 (37.4) 174 (62.6) Ref. 0.344b
3 -4 persons 232 (39.8) 351 (60.2) 1.106 (0.824-1.484)
5 -6 persons 125 (43.6) 162 (56.4) 1.291 (0.922-1.808)
7 or more 
persons
39 (35.1) 72 (64.9) 0.906 (0.572-1.435
Missing 23 40
Is the organ donation request 
decoupled from conversation 
about futility of treatment (i.e. 
two different conversations in 
time)?
Yes 319 (37.3) 537 (62.7) Ref. 0.015
No 201 (44.2) 254 (55.8) 1.332 (1.057-1.679)
Missing 3 8
In cases of organ donation 
after brain death:
To what extent did the 
family understand the 
term ‘brain death’?c
Completely 289 (55.6) 231 (44.4) 33.333 (4.566-
250.000)
<0.001b
Partly 27 (40.3) 40 (59.7) 18.182 (2.336-
142.857)
Not 1 (3.6) 27 (96.4) Ref.
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trained physicians divided in two groups: ICU physicians and non-ICU physicians. 
The training had more effect in the non-ICU physician group. The CaD training 
did not significantly affect family consent rate irrespective of the level of clinical 
experience (medical specialists with CaD 41.5% versus without CaD 39.3%, p=0.552; 
residents with CaD 38.9% versus without CaD 30.8%, p=0.178).
One of the questions to the physicians was: “which factors played a role in the 
decision-making process of the family?”. The most important factors that were 
noted as an answer were: “the potential donor had previously discussed his own 
will with his family (60.7%)”, and “the personal attitude of the family towards organ 
donation (53.0%)” (Table 2). Other factors are mentioned in Table 2.
One of the items of the questionnaire was also whether / how the specific donation 
request could have been improved. A total of 159 interviewed physicians gave at 
least one predefined area for improvement. In total, 222 areas for improvement 
Table 1. Modifiable factors influencing the family consent rate (n=1322) (continued).
Factors in donation process Donation decision
p-value
Consent
n (%)
Objection
n (%)
Odds Ratio (95% CI)
Is explicitly asked whether 
the family understood the 
term ‘brain death’?c
Yes 216 (57.6) 159 (42.3) 1.904 (1.381-2.625) <0.001
No 107 (41.6) 150 (58.3) Ref.
Was the physician requesting 
donation trained in 
Communication about 
Donation in the previous 3 
years?
Yes 362 (40.8) 525 (59.2) 1.209 (0.943-1.550) 0.134
No 138 (36.3) 242 (63.7) Ref.
Missing 23 32
Who requested donation? ICU 
physician
482 (40.8) 700 (49.2) 1.721 (1.094-2.709) 0.018b
Non-ICU 
physician
28 (28.6) 70 (71.4) Ref.
Missing 13 29
Who requested donation? Medical 
specialist
412 (41.0) 592 (59.0) 1.287 (0.984-1.681) 0.064
Resident 106 (35.1) 196 (64.9) Ref.
Missing 5 11
Abbreviations: Ref. = reference group.
a Donation intensivist assisted the physician in medical field (44.6%), procedure (53.1%), donor manage-
ment (17.9%), conversation with the family (31.3%), other (7.6%); more answers possible; n=224.
b Fisher’s test (2x2 table) or Fisher-Freeman-Halton test (more than 2x2 table).
c This question was only applicable for donation after brain death, not for donation after circulatory death.
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were suggested (Table 3). The most frequently area for improvement mentioned 
was more time between the conversation about futility of treatment and the dona-
tion request (34.6%). The other areas for improvement are mentioned in Table 3.
Table 2. Predefined factors that played a role in the decision-making process of the family.
Factors in decision-making process Consent
n=523,
n (%)
Objection
n=799,
n (%)
Consent
withdrawna
n=26, n (%)
Overall
n=1322,
n (%)
The will of the deceased 318 (60.8) 485 (60.7) 11 (42.3) 803 (60.7)
The attitude of the family towards organ donation 375 (71.7) 330 (41.3) 9 (34.6) 705 (53.3)
No agreement between family members 3 (0.6) 64 (8.0) 3 (11.5) 67 (5.1)
The care and guidance in the hospital 18 (3.4) 6 (0.8) 2 (7.7) 24 (1.8)
The possibility to be present during brain diagnosis 4 (0.8) 0 (0.0) 0 (0.0) 4 (0.3)
The explanation about donation 49 (9.4) 2 (0.3) 1 (3.8) 51 (3.9)
The explanation about the content of the donation 
procedure
2 (0.4) 4 (0.5) 1 (3.8) 6 (0.5)
The limited time available 3 (0.6) 17 (2.1) 4 (15.4) 20 (1.5)
The duration of the procedure 9 (1.7) 49 (6.1) 17 (65.4) 58 (4.4)
Not enough space for saying farewell 3 (0.6) 19 (2.4) 3 (11.5) 22 (1.7)
Other 18 (3.4) 58 (7.3) 3 (11.5) 76b (5.7)
a Consent withdrawn is part of the group ‘objection’.
b Most frequently mentioned factors in category ‘other’: intact body (20.0%), family too emotional (12.0%), 
religious/cultural reasons (9.3%), patient had suffered enough (9.3%), other problems not related to dona-
tion (8.0%), helping other persons in need of an organ/tissue (8.0%), and difficulty accepting futility of treat-
ment (8.0%). More than one answer could be given to this question.
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Figure 2. Percentage (%) of family approaches (n 1,322) done by a trained physician per year (2016 
until June) (A); and family consent rates (%) of the family approaches done by trained and non-
trained physicians divided in two groups: ICU physicians (n=1,132) and non-ICU physicians 
(n=94)b (B).
a Fisher’s exact test.
b From 96 physicians their function was unknown.
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Table 3. Predefined areas for improvement mentioned by physicians requesting donation.
Areas for improvement n=159 n (%)
More time between conversation about futility of treatment and donation request 55 (34.6)
More explanation about the donation procedure 26 (16.4)
Too many family members present during the donation request 26 (16.4)
More time between notification of death and donation request 20 (12.6)
Take more time for the family 16 (10.1)
Earlier contact with the donation intensivist or transplantation coordinator 14 (8.9)
Give more time for making the decision 13 (8.2)
Order of procedure: first consultation of Donor Registry, then donation request 6 (3.8)
More explanation about brain death 6 (3.8)
Other 40a (25.2)
a Most frequently mentioned factors in category ‘other’: better coaching of the family (15.0%), donation 
request by ICU/trained physician (10.0%), language barrier (7.5%), earlier identification of potential donor 
(7.5%), busy shift (7.5%); more answers possible.
Discussion
In this nationwide study in which we analyzed 1322 consecutive organ donation 
requests during a 3.5-year period, we were able to identify several factors that 
influence the organ donation consent rate. Surprisingly, we found that when the 
donation request occurred during the same conversation about futility of treatment 
and upcoming death (i.e. no decoupling in time), this resulted in a higher consent 
rate. Other independent predictors of consent to donation were understanding of 
the concept of ‘brain death’ and consultation of a transplant coordinator before the 
donation request.
Understandable information
Our results showed that, in case of donation after brain death, families with a good 
understanding of the brain death concept are more likely to consent to donation, 
which is consistent with the literature [6-8, 11]. It seems logical that good under-
standing of the brain death concept means better-informed families with less 
uncertainties about the organ donation process. As shown in our data, the mere 
fact that the requesting physician explicitly double checks with the family if they 
understood the concept of brain death, could be beneficial. Beside understandable 
information, consultation of a transplant coordinator prior to the donation request 
could contribute to more clarity in the donation conversations. In the Netherlands, 
the transplant coordinator is consulted to check medical suitability of the potential 
donor for donation after circulatory death or donation after brain death, for the 
logistic planning including timing of organ yield and organ allocation, and less 
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frequently for supporting the donation request. Consultation of the transplant co-
ordinator prior to the request led to higher consent rates. However, in our study we 
did not specify the reason for consulting the transplant coordinator. Consultation 
may have led to more clarity in the conversations with the family as the requesting 
physician could provide more specific information regarding (suitability for) dona-
tion and approximation of the time span of logistics surrounding organ donation.
Decoupling
In our study we found that consent rates were higher when the donation request 
was not decoupled from the conversation about futility of treatment, but discussed 
in the same conversation. Although decoupling is often seen as an important mea-
sure to improve the consent rate, literature shows no clear consensus on this topic. 
Several studies have found that decoupling is related to higher consent rates [4, 7], 
while other studies failed to find such a relationship [4, 12]. This may depend on 
the definition of ‘decoupling’. Some state that the donation request is decoupled 
if it occurs after, or before, the pronouncement of death while others if it occurs 
after the family accepted the futility of treatment [12]. In the Netherlands, however, 
the donation request always occurs before the pronouncement of death. In addi-
tion, decoupling could be created by separating the conversation in time and/or 
by making the request by a different person. In conclusion, the different definitions 
for decoupling make it difficult to adequately propose a unified method of decou-
pling that must be used in clinical practice. Our data suggest a refinement on this 
important issue.
Different authors suggest that discussing organ donation is most effective when the 
family accepted the loss of their loved one [5, 6, 13, 14]. When donation is requested 
while the family has not accepted the imminent death of their loved one, the first 
reaction of the family could be a rejection to a donation request. Decoupling would 
be the most logical thing to do in such circumstances. In other cases the family 
might bring up the subject of donation themselves during the conversation about 
futility of treatment, which could explain why we found higher consent rates when 
donation was discussed in the same conversation as the futility of treatment. In-
deed, several physicians noted in the questionnaires that the reason for having a 
donation request in the same conversation about futility of treatment was because 
the family was asking what would come next after hearing further treatment was 
futile. In such cases decoupling would be artificial and perhaps even non-beneficial.
5 | 105
Physician experiences with communicating organ donation with the relatives: a Dutch nationwide evaluation on 
factors that influence consent rates
Training
Literature shows that family consent rates improve if the requester is trained in 
communication of organ donation [8, 15-22]. In our large nationwide sample, we 
found that the effect of communication training seemed more pronounced in phy-
sicians that are less exposed to organ donation practices (i.e. non-ICU physicians), 
although this did not reach statistically significance because of a lower sample size. 
In the Netherlands, organ donation is mostly requested by ICU physicians. Because 
of the relatively high mortality rate in the ICU compared to the rest of the hospital, 
ICU physicians are already highly specialized in end-of-life care including guidance 
of family members. Subsequent communication training could be less effective for 
such physicians because of a ceiling effect due to their experience in guiding fami-
lies of dying patients. This could explain the smaller effect of the communication 
training in our data compared to other studies [8, 15-22].
Strengths and limitations
Our study presents the data of a nationwide systematic effort to evaluate all con-
secutive organ donation requests over a period of several years. Because of this sys-
tematic approach we were able to obtain the data of 83% of the donation requests 
that occurred nationally. As our study period was 3.5 years, this resulted in a high 
number of donation requests we could analyse.
Although this systematic and nationwide approach minimized selection bias of 
cases compared to earlier reports, our study has some limitations. Most importantly, 
our data focused on the perspective of physicians on the family approach. Beside 
requester characteristics and communication processes as discussed in this study, 
family characteristics (e.g. religion, knowledge and attitudes about donation), de-
ceased’s characteristics, circumstances of death, and satisfaction with hospital care 
could play a role in the decision-making process and were not assessed in this study 
[4-6, 23]. A study more focused on the family perspective would be important, but 
was out of the scope of this nationwide effort. In addition, as donation intensivists 
performed interviews with requesting physicians stationed in several hospitals in 
their assigned regions, interviews were not always performed directly after the fam-
ily approach. This means that recall bias could have occurred. As most physicians 
were interviewed relatively early after their donation request, and organ donation 
requests occur only rarely and are accompanied with an emotional burden for the 
physician also, interviewed physicians remembered the cases easily when they were 
interviewed about the cases. Also, some bias could have been introduced by the 
fact that some donation intensivists performed the donation request themselves 
and therefore evaluated their own donation request. Lastly, we chose to include 
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those patients that had not registered their donation wishes in the donor registry. 
The lack of donation wishes influences the family greatly. The refusal rate is high-
est in these cases. Although, this selection introduces a bias, we chose this setup 
because in those patients with a registered consent, the refusal rate is low (in our 
sample 6.4%) and efforts to improve this low rate will not easily result in higher 
number of organ donors.
Conclusions
Our data showed the complexity of successful donation requests. We showed that 
comprehension of the concept of brain death and consultation with transplantation 
coordinators could positively influence consent rates. Importantly, our data suggest 
that decoupling of the organ donation conversation from the conversation about 
futility of treatment is not always necessary and could even negatively influence 
consent rates.
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Supplemental Digital Content 1
Evaluation form
Organ donation conversation
In this Supplemental Digital Content the Dutch questionnaire is translated to English. The layout of 
the official questionnaire in Dutch, was not the same as this translation. Before introduction of this 
questionnaire, donation intensivist received additional information about its purpose, how to use it and 
the exact meaning of the questions. This was done nationwide in order to have a similar approach by each 
donation intensivist. For instance, question 10: “Did you have contact with the family before the patient 
died?” The purpose of this question was to evaluate if the physician who performed the organ donation 
request, had an earlier conversation with the family before having the conversation about futility of 
treatment and organ donation. For question 22: “What played an important role in the decision of the 
family? (more answers are possible)”. This question is about the reasons that the family gave to explain 
their decision about organ donation.
The questionnaire below must be used to evaluate the organ donation request with the physician who 
performed the request, regardless of whether consent was obtained or not. This must be done for every 
potential organ donor where organ donation was discussed with the relatives. This evaluation is not 
necessary if the deceased was registered in the Donor Registry with ‘objection’.
1. Name of donation intensivist who evaluated the donation request: .........
2. Name of hospital where donation request was performed: .........
3. Region of the hospital where donation request was performed: .........
o AMS
o LB
o NY
o UT
o GR
o MS
o RD
4. Name of physician who requested for donation: .........
5. Function of physician: .........
6. Did the physician follow the Communication about Donation training in the previous 3 years?
o Yes
o No
6b. If no, did the physician follow another communication training focused on organ donation in the past 
3 years?
o Yes, namely: .........
o No
7. Patient number: .........
7b. Date of death of patient: ......... (dd/mm/yyyy)
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8. Was the transplantation coordinator consulted before the donation request? (for example about 
medical suitability)
o Yes
o No
9. What was the result of consulting the Donor Registry?
o Patient leaves the decision to the relatives or a specific person
o Patient was not registered
o Patient was registered with consent
o Patient was registered with objection: stop with filling in the evaluation form.
o The Donor Registry was not consulted (specify the reason below:) .........
10. Did you have contact with the family during the hospital admission before the patient died?
o Yes
o No
11. Was donation discussed during the hospital admission?
o No
o Yes, with (which family members):
o Partner
o Parent(s)
o Son / daughter
o Brother / sister
o Combination of family members
o Other family members
o No family member
12. With which family members and how many family members the futility of treatment was discussed? 
With (which family members):
o Partner
o Parent(s)
o Son / daughter
o Combination of family members
o Other family members
o No family member
Number of persons:
o 1 -2 persons
o 3 -4 persons
o 5 -6 persons
o 7 or more persons, namely: .........
13. With which family members and how many family members did you discuss organ donation (the 
conversation in which the donation request was performed)? With (which family members):
o Partner
o Parent(s)
o Son / daughter
o Combination of family members
o Other family members
o No family member
Number of persons:
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o 1 -2 persons
o 3 -4 persons
o 5 -6 persons
o 7 or more persons, namely: .........
14. Was the conversation about the futility of treatment decoupled from the donation request?
o Yes
o No, continue with question 16
15. Who discussed the futility of treatment and upcoming death of the patient with the family?
o The treating physician
o The (coordinating) donation intensivist
o Fellow IC
o Physician-assistant
o Other (specify function and motivate the choice for this person / professional): .........
For donation after brain death, please fill up question 16 until 18. For donation after circulatory 
death continue with question 19.
16. Did you explain the concept of brain death?
o Yes
o No, because (please explain): .........
o No, this was done by another person/professional (specify function and motivate you choice): .........
17. To what extent did the relatives understand the explanation given about the concept of brain death, in 
your opinion?
o Completely
o Partly
o Not
18. Did you explicitly ask whether the relatives understood the concept of brain death?
o Yes
o No, because (please explain): .........
19. To what extent are you satisfied with the way in which you conducted the donation conversation(s)?
o Unsatisfied
o Partly satisfied, partly unsatisfied
o Satisfied
Please, motivate your answer: .........
20. Which professionals, besides yourself, were involved in discussing donation with the family? (more 
answers are possible)
o Physician-assistant
o Nurse
o Chaplain
o Other, namely: .........
21. What was the final decision of the family?
o Consent
o Agreement (consent by family in case of consent registration in the Donor Registry)
o Objection
o Objection after obtained consent
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o Not applicable (because of special circumstances no decision was made. Please specify the reason 
below) .........
22. What played an important role in the decision of the family? (more answers are possible)
o The will of the deceased
o The attitude of the family towards organ donation
o No agreement between family members
o The care and guidance in the hospital (if necessary specify in the text box of ‘other’)
o The possibility to be present during brain diagnosis
o The explanation about donation
o The explanation about the content of the donation procedure
o The limited time available
o The duration of the procedure
o Not enough space for saying farewell
o Other, namely: .........
23. Did you get assistance of a (colleague) donation intensivist?
o Yes, he/she was physically present
o Yes, by phone
o No, specify if you get assistance from someone else (e.g. transplant coordinator), continue with 
question 25: .........
24. A (colleague) donation intensivist gave assistance on (….) area (more answers possible):
o Medical
o Procedural
o Donor management
o Conversation with the relatives
o Other, namely: .........
25. Summarizing conclusion on the donation conversation by (coordinating) donation intensivist:
o Donation conversation went well, no further improvement points
o Donation conversation went well, but could be improved:
o Order of procedure: first consultation of Donor Registry, then donation request
o More time between conversation about futility of treatment and donation request
o More time between notification of death and donation request
o More explanation about the donation procedure
o More explanation about brain death
o Take more time for the family
o Give more time for making the decision
o Earlier contact with the donation intensivist or transplantation coordinator
o Too many family members present during the donation request
o Other, namely: .........
26. Were there particularities / bottlenecks in the diagnosis of brain death?
o Not applicable
o No
o Yes, namely: .........
27. Were there particularities / bottlenecks with regard to the donor management?
o Not applicable
o No
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o Yes, namely: .........
28. Were there particularities / bottlenecks with regard to the logistic planning?
o Not applicable
o No
o Yes, namely: .........
29. Date of donation conversation: ......... (dd/mm/yyyy)
30. Date of evaluation: ......... (dd/mm/yyyy)
31. How was the evaluation performed?
o Face to face
o By phone
o Per email
o Other, namely: .........
Overall comments: .........
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Background: One of the most important bottlenecks in the organ 
donation process worldwide is the high family refusal rate.
Aims and objectives: The main aim of this study was to examine 
whether family guidance by trained donation practitioners increased 
the family consent rate for organ donation.
Design: Prospective intervention study.
Methods: Intensive and coronary care unit nurses were trained in 
Communication about Donation (i.e. trained donation practitioners) 
in two hospitals. The trained donation practitioners were appointed to 
guide the family of patients with a poor medical prognosis. When the 
patient became a potential donor, the trained donation practitioner 
was there to guide the family in making a well-considered decision 
about donation. We compared the family consent rate for donation 
with and without the guidance by a trained donation practitioner.
Results: The consent rate for donation with guidance by a trained 
donation practitioner was 58.8% (20/34), while the consent rate with-
out guidance by a trained donation practitioner was 41.4% (41/99, 
p=0.110) in those patients where the family had to decide on organ 
donation.
Conclusions: Our data suggest that family guidance by a trained 
donation practitioner could benefit consent rates for organ donation.
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Introduction
In the Netherlands with its opt-in donor registration system, approximately 60% of 
the population is not registered in the national Donor Registry (DR). In these cases 
donation is only allowed with the explicit consent of the next of kin (opt-in consent 
system). The next of kin needs to make this important and difficult decision at a very 
emotional moment, which is one of the reasons why the national refusal rate is as 
high as 68% for potential donors who are not registered in the DR [1]. 
Background
With regard to requester characteristics and the communication processes in organ 
donation, the literature shows several ways to increase the consent rates: adequate 
information on brain death and the donation process [2-4], timing of the request 
[3], making the request in a private setting [3, 4], using trained and experienced in-
dividuals to make the request and guiding the family through the decision-making 
process [3, 5]. In the UK, for example, a Specialist Nurse – Organ Donation (SN-OD) 
is involved from the moment it is apparent that life sustaining treatment will be 
withdrawn [6, 7]. SN-ODs are trained in communication and family support. Their 
role is to support potential donor families and the operational processes of organ 
donation. The advantage of the SN-OD is that he/she had special training, has time 
to bond with the family and develop a relationship. 
In the Netherlands, donation after brain death as well as (controlled) donation after 
circulatory death are being performed. The donation request is the responsibility 
of the treating physician, mostly an Intensive Care Unit (ICU) physician. Since 2012, 
Dutch intensivists are obliged to complete the ‘Communication about Donation’ 
(CaD) training. When the potential donor and/or family consents to organ donation, 
a transplant coordinator becomes involved to coordinate and supervise the organ 
donation procedure, and to inform the family about the procedure. 
The Dutch Transplant Foundation conducted a study in 2007-2009 with the aim to 
examine whether long-term contact between health care providers and families in 
combination with training in donation practices was associated with higher consent 
rates. In this intervention study, three hospitals were compared each using different 
approaches on this matter [8]. The hospital that had ICU nurses who were trained in 
CaD, to provide guidance to the relatives of potential donors, had a higher consent 
rate for tissue and organ donation.
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Aim of this study
On basis of these previous results, the Dutch Ministry of Health allocated limited 
funding for two hospitals to train ICU nurses if these hospitals wanted to implement 
an approach where these trained nurses would provide guidance to relatives of 
potential donors. Our first aim was to study whether guidance by a trained donation 
practitioner led to a higher family consent rate in hospitals that implemented such 
an approach. Because both hospitals used a different approach, our second aim was 
to compare the consent rates after implementing two different strategies.
Methods
Study set-up
The CaD training was developed by the Dutch Transplant Foundation in 2007 for 
physicians and nurses, who are involved in family guidance of potential organ do-
nors. The aim of the training was to improve communication skills and techniques, 
provide tools for discussing donation with relatives, give information about organ 
and tissue donation, and deal with different family reactions to the loss of a loved 
one. The training consisted of an e-learning module that prepares the participant 
for the practical training of half a day in communication skills and techniques, in-
cluding role play with actors. 
ICU and coronary care unit (CCU) nurses were trained in CaD in two hospitals in the 
Netherlands (one University hospital and one general hospital). These nurses were 
designated as trained donation practitioners (TDP). In one hospital, patients with 
cardiac emergencies necessitating invasive mechanical ventilation could also be 
treated in the CCU, while in the other hospital invasive mechanical ventilation was 
only possible in the ICU. 
The guidance by a TDP was implemented in different ways in the two hospitals. In 
one hospital an ‘early strategy’ was used, which resembles the strategy used in the 
intervention hospital in the earlier study [8]. The TDPs guided families of patients 
admitted to the ICU with an acute intracerebral problem, Glasgow Coma Scale < 8 
and no contra-indications for organ donation. These patients were selected because 
they had a higher risk of dying and becoming an organ donor due to their extensive 
brain injury. The rationale behind guidance of these families was that long-term 
contact between a dedicated health care professional and the family would create 
more trust, therefore benefitting organ donation consent rates. In the other hospital 
a ‘late strategy’ was used. TDPs guided families of patients in whom end-of-life care 
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had started. Logistically, this approach was easier to implement since TDPs did not 
have to guide the family during the entire ICU admission, but from the moment the 
patient became a potential organ donor and organ donation was requested. Poten-
tial patients were screened by the senior nurse for family guidance by a TDP. In both 
hospitals the TDP participated in the family conversation about organ donation. 
After the conversation, the TDP had time to stay with the family while the physicians 
and nurse returned to the department. This allowed the TDP to support the family, 
answer questions and guide them through the decision-making process after the 
organ donation request. In both hospitals 25 nurses were trained. The hospitals 
were followed for three years from 2013 to 2016. 
In the pilot study by Jansen et al. 2011 a TDP was available 24/7 [8]. Due to lack of 
sufficient funding, we were not able to have a TDP standby 24/7, which resulted in 
the unavailability of a TDP in many donation requests. In both hospitals we therefore 
chose the donation requests ‘without TDP’ as the control group as they occurred in 
the same study period and hospitals. 
Data analysis
First, we compared the family consent rate for donation ‘with guidance by a TDP’ 
to the consent rate ‘without guidance by a TDP’. Second, we compared the consent 
rates of the two different strategies. This was done by comparing the family consent 
rate with guidance by a TDP in the hospital with the early strategy to the hospital 
with the late strategy. The consent rates were reported with two-sided p-values. The 
significance level was set at p<0.05. 
We performed a Pearson Chi-Square test to test the differences in consent rates be-
tween guidance and no guidance by a TDP, and the consent rate between the two 
strategies. The Fisher’s Exact test was used when one of the groups was smaller than 
50. The consent rates are shown including potential donors who were registered 
with consent in the DR, as well as excluding consent in the DR. This was done to 
prevent an overestimation of the consent rate. The analyses were performed using 
SPSS (IBM), version 22.
Ethical and research approvals
According to Dutch law, data generated by this study met the standard of exemption 
of ethics’ board. In light of previous data, we aimed to setup a clinical improvement 
process where we used trained nurses. Ethically, our rationale was that additional 
family guidance could benefit families as they would not get less but more guid-
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ance than normal practice. The most important aspect we considered was that the 
guidance would be done by trained nurses that already worked in the ICU or CCU. 
Results
Figure 1 shows the inclusion of potential organ donors for the hospitals separately 
and both hospitals together. In total, 1407 patients died in the ICU/CCU in both hos-
pitals, 250 were potential organ donors (18%) and 201 families were approached to 
discuss donation.
Number of deceased
patients at ICU/CCU
H1 H2 Total
728
Potential organ donors
- Consent
- Decision by family
- No registration
- DR not consulteda
Consultation DR
Family approached for
consentb
Family approached
excluding consent DR
679 1407
174 76 250
142 59 201
91 42 133
22
96
69
14
32
17
6
4
52
8
64
18
- Unknown 523
- Objection 441529
 
Figure 1. Flow diagram showing the inclusion of potential organ donors for each hospital and both 
hospitals together.
a Reasons for not consulting DR (n=22): no Dutch nationality (n=10), potential donor <12 years (n=9), donor 
legally incapable (n=1), objection according to relatives (n=1), patient objected (n=1). 
b Reasons for not approaching family for consent (n=49): potential donor was registered with objection 
to donation (n=44), family could not be reached (n=3: DR not consulted (n=2) and no registration (n=1)), 
potential donor was not recognized as potential donor (n=1: consent registration), unknown (n=1: DR not 
consulted).
Abbreviations: H1 = hospital with early strategy, H2 = hospital with late strategy, DR = Donor Registry, ICU 
= Intensive Care Unit, CCU = Coronary Care Unit.
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Appointing TDPs
In the hospital with the early strategy, 142 family approaches for donation were 
made (Figure 1). In 25 cases the family was guided by a TDP. In the other 117 cases 
unavailability of a TDP prevented guidance. Because in this hospital TDPs were ap-
pointed to guide families at an early stage, they also guided families of patients that 
eventually never became a potential donor, i.e. did not die (n=41, data not shown 
in Figure 1).
In the hospital with the late strategy, TDPs were appointed when end-of-life care 
started and the organ donation request was made. In this hospital, 33 out of 59 
donation requests were guided by a TDP. 
TDP versus no TDP
Table 1 shows the consent rates for donation requests with guidance by a TDP, com-
pared to donation requests without guidance by a TDP. We found higher consent 
rates when TDP guidance was applied. However, due to lack of power this did not 
result in statistical significant differences. 
Analysis of the donation requests with TDP did not show a statistical significant 
difference in consent rate between the hospital with the early strategy and the late 
strategy (68.0% versus 72.7%, p=0.78). Also when we excluded potential donors 
registered with consent, there was no significant difference in consent rate between 
the early and late strategy (53.8% versus 62.0%, p=0.73). 
Table 1. Consent rates for donation requests; families guided by a Trained Donation Practitioner 
(TDP) versus families without TDP guidance.
All potential organ donors, excluding those with 
registered objection in the Donor Registry
TDP 
n/ntotal (%)
Without TDP
n/ntotal (%)
p-value
H1 17/25 (68.0) 72/117 (61.5) 0.651a
H2 24/33 (72.7) 11/26 (42.3) 0.032a
Total (H1+H2) 41/58 (70.7) 83/143 (58.0) 0.095
All potential organ donors, excluding those 
registered with explicit consent or objection in the 
donor registry
H1 7/13 (53.8) 35/78 (45.0) 0.565a
H2 13/21 (62.0) 6/21 (29.0) 0.062a
Total (H1+H2) 20/34 (58.8) 41/99 (41.4) 0.110a
a Fisher’s exact test
Abbreviations: H1 = hospital with early strategy, H2 = hospital with late strategy
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Discussion
We found that guidance by a nurse as TDP led to a higher consent rate, although 
this was not statistically significant due to a lack of power because of small sample 
size. Between the two different strategies we also did not find statistical significant 
differences in consent rate. 
According to Jansen et al. [8], the combination of training and long-term contact 
increased consent rates. They, however, compared the hospital that used this ‘early 
strategy’ with two control hospitals: one that employed hostesses who were not 
trained and another hospital without any type of guidance [8]. It might be that 
guidance by trained TDPs without long-term contact also increases consent rates, as 
in our results we did not find a difference in consent rate between the hospital with 
the early and late strategy. This would suggest that guidance by trained personnel 
could have a larger effect on consent rates than the duration of the guidance. Logis-
tically, the late strategy is easier to implement since TDPs do not have to be present 
from the moment the patient is admitted to the ICU. Also, with the early strategy 
TDP guidance will often occur in patients that will survive and will not become a 
potential donor. Another difference with the study by Jansen, et al. is that in the 
Jansen et al. study a TDP was 24 hours a day available for family guidance. 
In the UK and USA, the organ procurement staff is involved in the organ donation 
requests [9, 11, 13]. In the USA, well-trained specialized OPO coordinators screen 
for medical suitability, perform the donation request, coordinate allocation and 
recovery of organs while providing emotional support to families. The OPO works 
closely together with the treating team, but it is the OPO coordinator who takes 
the lead in the conversations with the family regarding organ donation and trans-
plantation [14]. In the UK, the standard of best practice is a collaborative family ap-
proach between the senior medical staff and the SN-OD [7]. This is not the practice 
in the Netherlands, where the ICU physician usually performs the donation request. 
In the Netherlands, the transplant coordinator becomes involved in the family 
conversations after family consent to organ donation has been obtained. A study 
by Hulme, et al. showed that involvement of a specialist nurse is associated with a 
higher consent rate, with an even stronger association when the specialist nurse led 
the conversation about donation [9]. An earlier study, the ACRE trial in the UK [16], 
which was performed after the implementation of SN-ODs, showed no effect of col-
laborative requesting on the consent rate. Collaborative requesting means that the 
relatives are approached by the clinical team and a donor transplant coordinator to-
gether. However they did not define the roles of the physician and donor transplant 
coordinator during the family approach. In addition, the transplant coordinators 
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were not trained in making the actual donation request, while the specialist nurses 
in the study by Hulme, et al. received training in communication and family support.
In the Spanish model, the transplant coordinators are in-house professionals who 
are staff member of the procurement hospital. The majority of the transplant co-
ordinators are critical care physicians [17]. This creates a situation that guarantees 
proper donor identification.
Most studies have shown that the involvement of organ procurement staff, or 
nurses, in the family approach increases consent rate [9, 10, 13, 18]. Whether the 
request is done by an ICU physician, organ procurement representative or nurse, 
the literature is consistent that the requester should be trained [4, 5, 19-21]. 
Limitations
We expected  to find higher consent rates with guidance of a TDP. In addition, we 
expected a larger effect in the early strategy compared to the late strategy. We were 
unable to show these effects possibly due to two reasons. First, the sample size of 
our study was relatively small. Because of lack of funding, there were not enough 
trained TDPs to cover donation requests on a 24/7 basis. This was especially difficult 
in acute situations, weekends or in the nights. Second, selection bias may have 
occurred. In this study, we focused on the consent rate as outcome measure, but 
confounding variables that could have influenced consent rate were not measured: 
e.g. age and sex of potential organ donor, hospital length of stay, known donation 
wishes of potential donor, family knowledge and attitudes about donation, circum-
stances of death, time of the day request was made [9-12].
Implications and recommendations for practice
Considering our results and the results from previous studies, we recommend 
implementing the guidance by TDPs in more hospitals. In addition, it should be 
studied whether the late strategy is as effective as the early strategy since the late 
strategy is easier and more cost-effective to implement. Based on our results, 167 
patients per group would be needed to test whether the late strategy would be 
inferior to an early guidance strategy (power 0.80, alpha 0.05, difference in consent 
rate of 15%). 
In the hospital with the early strategy, families of potential organ donors are still 
being guided by a TDP if a TDP is available. In the hospital with the late strategy, 
another initiative has been developed. In this hospital all patients admitted to the 
ICU with a poor medical prognosis and an expected hospital stay of longer than 72 
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hours receive additional guidance from a nurse. The rationale behind this is that ad-
ditional guidance in the ICU is important and beneficial to all families, irrespective 
of organ donation. However, these nurses guiding the families are not all trained in 
CaD. What we have noticed in the two hospitals we studied, was that implementing 
TDPs was more difficult to realize when the total pool of ICU nurses was large (i.e. 
University hospital) as training of a large pool of nurses would be needed to cover 
a larger amount of donation requests. This problem can partially be addressed if 
such a training is made part of the regular education and training of ICU nurses. 
Another solution could also be to involve the already existing transplant coordina-
tor earlier in the donation process. Instead of involving the transplant coordinator 
after consent had been given, the transplant coordinator could also be involved 
before or during the donation request. 
Conclusion
Guidance by a nurse as TDP could lead to a higher family consent rate, although we 
did not find a statistically significant effect due to small sample size. Future research 
could shed more light on which strategy to guide family would be most feasible to 
implement nationally. 
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The aim of this thesis is to identify important bottlenecks in the organ donor identifi-
cation, referral and consent process and to describe interventions for improvement. 
In this chapter we will present our main findings, discuss these within a broader 
context and provide directions for future research.
Identification and referral of potential organ donors
Donation as part of end-of-life care
The donation process starts with identification of a potential organ donor. Most 
potential organ donors are patients that suffer from an acute devastating brain 
injury with a futile medical prognosis. The literature from the last decade suggests 
incorporating organ donation into end-of-life care practices [1-5]. In such a practice, 
organ donation becomes a standard topic to discuss when death is inevitable, even 
though a patient is not in the intensive care unit (ICU) at the moment the decision 
is made to withdraw life sustaining treatment. We studied whether organ donation 
is incorporated into end-of-life care practices in Dutch hospitals in the emergency 
departments (EDs), and studied if improvements could be made.
Our data in chapter 3 showed an unidentified pool of potential organ donors, which 
were mostly patients with a futile medical prognosis in the ED. These patients were 
transferred to a general ward for end-of-life care or died in the ED. Our study led to 
the development and implementation of a new multidisciplinary approach (chap-
ter 4). The approach stimulates collaboration between the ED, ICU and neurology 
department to make organ donation part of end-of-life care in suitable organ do-
nors. A patient with acute devastating brain injury with futile prognosis often leads 
to a situation where the family is in a state of emotional shock. Discussing organ 
donation in this situation is often omitted, or ineffective. Admittance to the ICU cre-
ates more time for the team to discuss organ donation at a more suitable moment 
and more importantly, would allow the family to grieve and properly think about 
organ donation. This new approach increased awareness for organ donation in the 
emergency departments and formalized that in selected patients a non-therapeutic 
ICU admission was a possibility. This study showed that potential organ donors with 
a futile medical prognosis in the emergency departments are an important part of 
the total pool of potential organ donors. In the six hospitals we studied, this was 
29%.
Our research in context of other studies
Other studies, performed outside the Netherlands, also showed an unidentified 
pool of potential organ donors [5-9]. A study by Roels et al. [9] in six countries (Bel-
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gium, Finland, France, Israel, Poland, and Switzerland) in 2007-2008, showed that 
the percentage of donors not identified varied between 9.1% (Israel) and 55.6% 
(Poland). Especially potential donors from the emergency department were being 
missed presumably because the expertise in organ donation practices is mostly in 
the ICU [5-8].
Subsequently, multiple studies have been published with the aim to improve the 
identification and referral rates, beginning with a study from 1990 [10]. It described 
the use of a protocol for managing potential donors on general wards by transfer to 
the ICU. Although this was a pilot study on only one ward, in the first 19 months it 
resulted in 8 patients from outside the ICU who became organ donors. Since 1990, 
many changes and improvements have been made to donation practices, and 
many initiatives have been implemented to increase the number of organ donors 
worldwide (chapter 2) [11-15]. The last decade, several groups have published their 
results with protocols to improve identification and referral, and incorporate organ 
donation into end-of-life care practices [2, 16-19]. These studies implemented a 
multidisciplinary approach for organ donation in the ED describing the triggers for 
identification of potential organ donors and the steps to be taken to make organ 
donation possible. Intensive care to facilitate organ donation contributed to 19%- 
24% of the total number of actual donors [2, 20]. In addition, the importance of the 
ED has been repeatedly highlighted. The ED is important, not only because of the 
number of potential organ donors [20], but also because of the increased likelihood 
of successful organ donation [19, 21]. A study by Miller et al. showed that 19.2% of 
the potential organ donors referred from the ED were likely to donate compared to 
5.3% of the potential organ donors from the ICU [21]. Also, ED referrals had a greater 
number of organs transplanted per donor than those from the ICU (mean 3.8 versus 
3.2) [21].
Elective (non-therapeutic) ventilation
The protocol from 1990 to admit patients to the ICU with the sole purpose of organ 
donation [10] showed an increase in organ donors, but also led to a great controversy 
[22]. The controversy was the use of elective ventilation (or elective non-therapeutic 
ventilation) that was justified by the authors based on the high mortality of patients 
on waiting lists. Elective ventilation (EV) is defined as “the provision to a patient of 
intensive medical treatment(s) with the sole purpose of facilitating organ donation, 
in the absence of an expected medical benefit” [23]. In 1994, the British Department 
of Health concluded that EV was not in the best interest of the patient and therefore 
unlawful.
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Now, approximately 25 years later, EV is a more accepted practice in the US and 
some European countries like the Netherlands, however, it is not a universal clini-
cal practice yet [24]. The debate on EV has not disappeared [23, 25-27]. One of the 
concerns with EV is that it involves an extra burden for the patient without potential 
benefit. Others argue that EV does not harm the patient, but allows better assess-
ment of the prognosis, a better management of the dying process, and can support 
the patient and family’s desire for some good to come out of a tragic situation (or-
gan donation) [27]. Some justify EV in specific situations, for example when consent 
is given by the family or when it is known that the patient has the wish to donate. 
In the Netherlands, the Organ Donation Act states that medical treatments can be 
initiated with the sole purpose of facilitating organ donation, but under certain con-
ditions [28]. When the patient is registered in the Donor registry (DR) and consents 
to donation, medical treatment (including EV) can be initiated. When the patient is 
not registered in the DR, or leaves the decision to the family/specific person, medi-
cal treatment can be initiated in anticipation of arrival of the family (or when family 
is present: after discussion with the family). In case the patient is registered with 
objection in the DR, medical treatments with the sole purpose of organ donation 
are not allowed. Consulting the DR is therefore mandatory before taking donation 
measurements. In chapter 4, we described some cases where patients received EV.
Initiating intensive medical treatments, with the purpose of organ donation, means 
that a patient with a futile medical prognosis needs to be admitted to the ICU. In 
Spain, elective non-therapeutic intensive care to facilitate organ donation is more 
common practice [20]. This also occurs in other countries in Europe, as Estonia, 
France, Italy, Portugal, UK and the Netherlands [29]. Although this practice exists in 
the Netherlands, it is not widespread nor systematically conducted. This leaves room 
for improvement as we have shown in chapter 3 and 4. One of the main discussion 
points during the implementation of the multidisciplinary approach (chapter 4) was 
the use of the limited availability of ICU beds for patients who are dying and may, 
or may not, donate their organs. During our study period, only one of 67 patients 
could not be admitted to the ICU due to bed capacity. Our data show that patients 
admitted to the ICU for potential organ donation represent only a small proportion 
of overall ICU admissions and resource use was not disproportionate [30, 31].
National implementation of the multidisciplinary approach
Although it takes some effort to implement the multidisciplinary approach, we 
believe a national implementation in the same or modified form could be beneficial 
as it would at least increase awareness in the ED which is the most crucial step in this 
process. In this thesis, we have shown that the ED plays an important and under-
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recognized role in the identification and referral of potential organ donors (chapter 
3 and 4). Our multidisciplinary approach stimulates close collaboration between 
the ED, ICU, neurology and transplant coordinators (TCs) and provides more suit-
able and flexible options for the treating team to discuss organ donation at a time 
and place that suits the family the best.
The donation practices between countries vary. Spain has more than 40 deceased 
organ donors per million population compared to almost 15 in the Netherlands. 
There are several reasons explaining the differences between Spain and the Neth-
erlands [32]. For instance, Spain has another legal consent system (opt-out) with a 
considerably higher number of consents (84.4% in Spain vs. 47% in Netherlands in 
2016) [33, 34]. In addition, Spain has put much emphasis on early identification and 
referral for an elective non-therapeutic ICU admission to facilitate organ donation, 
which accounts for 24% of their organ donations [16]. This was one of the reasons 
why their number of donors per million rose from 24.0 in 2009 to 43.8 in 2016. In our 
multicenter study we showed that in our hospitals 29% of our donors came from the 
ED, corroborating the findings in Spain that the ED should be an intricate part of the 
care of potential organ donors.
We would like to illustrate three patient cases that occurred during and after the 
implementation of the multidisciplinary approach (chapter 4):
Patient case 1
A middle aged, previously healthy, woman was brought to the emergency depart-
ment in a deep comatous state. Upon further examination she was intubated, had 
no motor responses and had an unilateral dilated and fixed pupil. A CT scan of her 
head showed a massive intracerebral hematoma with oedema and intraventriculair 
blood with midline shift and herniation and diminished perfusion in a large part 
of her brain. A multidisciplinary team in the emergency department, including a 
neurologists, neurosurgeon and intensivist, concluded that additional surgical 
treatment was not warranted because of the extend of the damage and the poor 
prognosis. It was therefore decided that active treatment would be stopped and the 
patient would receive palliative care. Before the neurologist and intensivist went to 
the family to discuss this outcome, the DR was consulted. She had not registered 
any donation wish. The neurologist and intensivist decided that they would discuss 
organ donation with the family after the conversation about the futile prognosis in 
the emergency department. If the family consented, they would admit the patient 
to the ICU so organ donation could occur. If the family did not consent, mechanical 
ventilation would be stopped in the emergency department and the patient would 
General discussion and conclusions | 135
7
be transferred to the neurology department for end-of-life care. However, once the 
family was briefed about her clinical condition and poor prognosis the family was 
shocked and very emotional. Neither the neurologist nor the intensivist found it 
prudent to discuss organ donation in the ED. In addition, the decision was made not 
to stop life sustaining treatment in the ED, but to transfer the patient to the ICU with 
the aim to provide more time for the family to accept the futile prognosis. The family 
agreed to admit her to the ICU for end-of-life care.
During follow-up conversations in the ICU, the intensivist talked the family through 
every aspect of the diagnosis, the prognosis, and end-of-life care. During those 
conversations, organ donation was also discussed and requested. The family de-
cided not to consent to organ donation. During the same conversations, it became 
clear that a son of the patient was on his way back from holiday and would arrive 
the next day to join his family. The intensivist suggested to keep the patient on me-
chanical ventilation till the next day when the son would arrive. The family agreed 
with delaying withdrawal of life sustaining treatment.  The next day, mechanical 
ventilation was stopped and the patient died with the entire family present at her 
bedside.
Patient case 2
A previously healthy woman in her mid-seventies was admitted to the neurology 
department of another hospital in the region that did not implement the multidisci-
plinary approach. She suffered from a large hemorrhagic stroke. Clinically she had a 
hemi paralysis and was awake. She deteriorated after a few hours and quickly began 
losing consciousness. A new CT scan showed rapid progression of the hemorrhage, 
with shift and edema. The team of neurologist and neurosurgeon decided that the 
damage was too extensive to perform any life saving surgery as this would leave her 
permanently severely incapacitated. The progression of her clinical status and poor 
prognosis was discussed with the family. They fully agreed with the choice to stop 
active treatment and start palliative care because the patient had an outspoken 
wish not to be dependent on care in any circumstances. The attending neurology 
resident previously worked at one of the participating hospitals working with the 
multidisciplinary approach for potential organ donors outside the ICU and was 
therefore familiar with this approach. The neurology resident checked the DR 
(patient was not registered) and subsequently discussed the possibility of organ 
donation with the intensivist and neurologist. Both agreed to admit the patient to 
the ICU and intubate the patient if the family would consent to organ donation. The 
resident discussed the possibility of organ donation with the family and the family 
consented to organ donation including admission to the ICU and start of elective 
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mechanical ventilation. The patient was transferred to the ICU, was intubated and 
became brain death the next day and subsequently donated several organs. The 
transplantation coordinator called the family a few days after this procedure. The 
family was grateful for the opportunity to have spent more time with her the last 
day in the ICU and that she was able to help other people with here organs.
Patient case 3
A man early in his twenties had a high velocity car accident. At the scene of the 
accident, he had a Glasgow Coma Scale of 3 with fixed and dilated pupils. He arrived 
at the emergency department sedated, intubated with still two unresponsive fixed 
dilated pupils. The CT scan of his head showed a traumatic subdural hematoma, 
massive brain swelling, herniation on different levels, loss of white-grey matter dif-
ferentiation and almost non-existing cerebral perfusion. A multidisciplinary team 
including a neurologist, neurosurgeon, emergency physician, traumatologist, and 
intensivist reviewed the case and decided the prognosis would be dismal irrespec-
tive of any treatment. The decision was made to initiate end-of-life care. The parents 
of the patient were present in the emergency department. The futility of treatment 
and dismal prognosis were discussed with the family in the ED. The parents were 
very emotional and shocked after hearing this news. During that same conversa-
tion, the father spontaneously told the treating team that he did not want his son 
to donate his organs.
In order to give the family more time to grieve and to give the brother and sister the 
possibility to travel to the hospital and join their family, the patient was transferred 
to the ICU for end-of-life care. In the following hours in the ICU, the intensivist had 
several conversations with the family to guide them through the process of end-
of-life care. During the ICU stay, the DR was also consulted, which showed that the 
patient had registered a consent to donation. The wish of the patient to donate was 
discussed with the family. At first, the father was still declining to consent to organ 
donation. But after spending a few hours in the ICU as a family together, and after 
several conversations with the intensivist and ICU nurses about end-of-life care and 
organ donation, the family consented to organ donation. The patient was declared 
brain death the following day and donated six of his organs.
Development of e-learning
As an introduction to stimulate using the multidisciplinary approach, the Dutch 
Transplant Foundation is developing an e-learning for physicians from the differ-
ent disciplines who might be involved in the care of potential organ donors in the 
emergency department. The aim of this e-learning is to create awareness and edu-
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cate physicians on the important topics that already play a role from the moment 
a patient has a futile medical prognosis and becomes a potential organ donor. We 
hope that, when this e-learning is ready, it will stimulate more hospitals to actively 
work on this multidisciplinary approach.
The main aim of the new approach was to identify potential organ donors. Another 
important aim was to incorporate organ donation into end-of-life care of possible 
donors once identified. Therefore, we created the option to accept a potential donor 
to the ICU. This was not only for patients where consent had been obtained but also 
in those cases where organ donation was not discussed yet, because the treating 
team found it less desirable to discuss organ donation in the ED immediately fol-
lowing the discussion about futility of treatment due to the emotional state of the 
family. In the upcoming paragraphs we will discuss the optimal conditions for the 
organ donation request in general, and in the ED.
Organ donation request
Decoupling
After donor identification, consent must be obtained from the potential donor 
via the DR and/or from the family of the potential donor. The high refusal rate is 
one of the main bottlenecks. In chapter 5 we evaluated which factors influence 
the consent rate in the Netherlands. A surprising result was that decoupling the 
conversation about futility of treatment from the conversation about donation was 
associated with lower family consent rates (chapter 5). This is surprising because 
physicians are mostly taught to separate these two conversations. The ‘decoupling 
idea’ comes from the international literature and from the situation that donation 
was requested after brain death determination [35, 36]. The determination of death 
and the discussion about donation were in this way decoupled so that donation was 
discussed after informing the family about the death of their loved one. Nowadays, 
donation is already discussed when the treating team declares futility of treatment, 
which is before brain death diagnosis is fully confirmed. In case of DCD, donation 
is only possible if it is discussed before determination of death. Others have men-
tioned that it is not the time between the two conversations that defines when to 
continue with the donation request, but whether the family accepted the loss of 
their loved one and are emotionally ready for the next step [37]. In some cases the 
family initiates the discussion about organ donation before the patient is declared 
death (chapter 5) [38]. When the family initiates this during the conversation about 
futility of treatment, it might be more logical to continue on this subject and not 
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artificially decouple the donation request from the conversation about futility of 
treatment.
Other factors that influence consent rate
Other conditions that influence the consent rate, as described in the literature and 
in chapter 5, are: timing of the request, adequate information, making the request 
in a private setting, using trained and experienced individuals to make the request 
[39-42]. In the Netherlands, a nationwide training ‘Communication about Donation’ 
is offered to Dutch intensivists and other physicians involved in the organ donation 
process since 2007. Knowledge about organ donation and communication skills 
to perform the donation request are required to approach a family for donation 
[12, 13, 41-46]. In chapter 5 we showed that a good understanding of brain death 
increases the family consent rate for organ donation. People usually accept the fact 
that a patient has died once the heart or the respiration has stopped [47]. Brain 
death, on the other hand, is harder to understand by the public. The potential donor 
seems alive as the patient is being ventilated, the heart is pumping, and the skin 
is warm. Literature shows that relatives can confuse brain death with other severe 
neurologic conditions such as coma [48], they may have a different understand-
ing of brain death as death [49], or they feel that there has been lack of adequate 
information about brain death [50].
By creating the possibility to admit potential organ donors to the ICU (chapter 
4), the family was given time to accept the upcoming death of their beloved one 
before bringing up the subject of donation. In addition, most ICU physicians are 
experienced and trained in donation requests and can guide the family accordingly. 
On the other hand, we left it to the judgment of the treating physician whether 
donation could already be discussed in the ED. The ED may not always be the best 
place to discuss organ donation with the family. The ED is often a hectic environ-
ment where different physicians talk to the family in the acute phase, and a separate 
family room is not always available. Indeed, although both options, discussing 
organ donation in the ED or not, were available to the treating physician, in 88% of 
our cases the treating physician decided not to make the organ donation request 
in the ED. The ICU has often better facilities for the family, a better possibility to 
decouple the donation request from the conversation about futility of treatment, 
and a dedicated ICU nurse to guide the family for longer periods.
Family guidance
Several studies have suggested that guidance and moral support for relatives may 
help in making a well-considered decision at a time that this seems almost impos-
General discussion and conclusions | 139
7
sible because of the emotional stress. This could be guidance of the family before, 
during, but also after a decision has been made about donation. People providing 
guidance might be social workers, psychologists, chaplains, counseling profession-
als or ICU nurses [13, 51-54]. The latter was studied in chapter 6. ICU nurses were 
trained in ‘Communication about Donation’, the same training as available for physi-
cians. We showed that this may increase the consent rate, but due to a low sample 
size we did not find a statistically significant effect.
Making a decision without regret
The main aim of the research in this thesis is to improve identification rate, referral 
rate and consent rate in order to increase the number of organ donors. However, 
it should be emphasized that when talking to a family about donation, other aims 
are at stake. The aim of the donation conversation is for the family to make a well-
considered decision without regret afterwards irrespective of the decision [49, 55]. 
The large majority of the public has a positive attitude towards donation. As such, 
one could assume that when people are well-informed this could more often lead 
to consent. However, due to the high emotional burden in such circumstances with 
acute, and mostly unexpected death of their beloved one, a ‘no’ is often the first 
reaction. Literature shows that it might be helpful if the physician checks with the 
family what their motivation is for making that decision and whether they are mak-
ing this decision due to misinformation [43].
Specialist Nurse – Organ Donation (SN-OD)
In the UK, a specialist nurse – organ donation (SN-OD) is involved from the moment 
it is clear that life sustaining treatment will be withdrawn [56]. SN-ODs are trained 
in communication and family support. Their role is to support potential donor fami-
lies and the operational processes of organ donation. Prior to initiating the family 
approach for organ donation, the SN-OD is also involved in planning the family 
approach. The SN-OD might even be involved in the initial end-of-life discussions, 
which are mostly led by a senior clinician, to establish a relationship between the 
family and the SN-OD. It is important not to discuss donation until a family comes to 
an acceptance of their loved one’s death.
The UK also has an opt-in system (except for Wales), currently comparable to the 
Netherlands. The refusal rate in the UK was 37% in 2016 [33], while this was 53% in 
the Netherlands [34]. We cannot make a one to one comparison since more factors 
influence the consent rate, but also other studies that we found in our systematic 
review (chapter 2) showed that family approaches guided by a SN-OD had higher 
consent rates in the UK [57]. The advantage of the SN-OD is that he/she had special 
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training in communication about donation, has dedicated time to bond with the 
family and develop a relationship. These advantages are not so much different when 
a physician is trained for these tasks. One of the effective measures introduced by 
the SN-ODs was that the SN-OD also spend additional time with the family when 
the organ donation request was made and the family needed more time to decide. 
The SN-OD is comparable to the trained donation practitioners (chapter 6), with 
the difference that the SN-ODs in the UK are standard practice and often perform 
the donation request in a collaborative effort with the medical staff.
Introduction of SN-OD in the Netherlands
The introduction of SN-ODs in the Netherlands was also discussed in the organ 
donation committee of the Dutch Society of Intensive Care. However, there were 
concerns including a SN-OD in the conversation about futility of treatment. This 
could influence the conversation about futility of treatment in a negative way if 
a new person is introduced to the family. Another concern is that introduction of 
a SN-OD would enforce the physician and family to have the conversation about 
organ donation during the conversation about futility of treatment, also when the 
family might still have a lot of questions about the futility of treatment itself. Also 
in the UK, some persons have expressed difficulty in how to introduce the SN-OD at 
the start of the discussion. In the ‘family approach best practice guide’ an example 
is given to introduce the SN-OD: “Mrs Smith, this is Louise Green, she is a specialist 
nurse that we work with on the unit and who helps support families at this time” 
[56]. Also, if the SN-OD, physician and others involved, plan the approach before-
hand, it can be discussed how the transition from the conversation about futility of 
treatment to the donation request can be made.
We showed in chapter 5 that when a transplant coordinator (TC) is consulted early 
in the process (before performing the donation request) this leads to an increased 
consent rate. This consultation may have led to more clarity in the first conversations 
with the family, as the requesting physician could provide more specific informa-
tion regarding donation and logistics. In this light, it might be useful to involve a 
person dedicated to organ donation practices already during the preparation of 
the conversation about futility of treatment. This involvement in an early stage does 
not necessarily mean that this person has to attend the conversation about futility 
of treatment.
Directions for future research
With regard to identification and referral of potential organ donors in the ED, we 
advise that hospitals in the Netherlands evaluate whether all potential organ do-
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nors are being identified and what their approach is if a patient with devastating 
brain injury and futile prognosis enters the ED. This could give them insight whether 
potential organ donors are under-recognized and if improvements can be made. If 
potential organ donors are being missed, implementation of our multidisciplinary 
approach (chapter 4) could help increasing identification in the ED. Hospitals 
should ask themselves: Are there measures in place that guarantee proper donor 
identification in the ED? What is needed to admit potential donors to the ICU? 
The most important step in this process was the multidisciplinary approach in the 
acute axis of care. The ED and neurology (and neurosurgery if present) are the most 
important stakeholders apart from the ICU. This can only succeed if there is shared 
awareness and willingness to collaborate across every participating specialism.
Concerning the consent rate, much research has already been conducted. This 
research showed that it is important that the professional who is requesting for 
donation should be trained and that ICU nurses could play an important role in 
guiding the family. The role that ICU nurses could play in the Netherlands needs 
further research. In the two hospitals we have studied (chapter 6), we have noticed 
that implementing trained donation practitioners was difficult to realize when the 
total pool of ICU nurses was large (i.e. University hospital), as training of a large 
pool of nurses would be needed to cover a larger amount of donation requests. This 
problem can partially be addressed if the training is made part of the regular educa-
tion and training of ICU nurses. Another solution could be to involve the transplant 
coordinator earlier in the process (chapter 5), so practical information (e.g. about 
the donation process) can already been given before the family makes a decision 
about donation.
From July 2020 the registration system of the Netherlands will change from an 
opt-in system to a soft opt-out system. The expectation is that this system and 
the public awareness that it will create, will increase the number of organ donors. 
Although the registration system changes, the topics we discussed in this thesis 
concerning donor identification, communication, training and guidance will remain 
as important.
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Conclusions
By systematically reviewing the international literature, we found several inter-
ventions that could increase the number of organ donors: training of emergency 
personnel in organ donation, implementing an electronic decision support system, 
implementing a multidisciplinary approach to identify and refer potential organ do-
nors, using trained and experienced professionals to perform the donation request, 
and giving family additional guidance by a trained ICU nurse. The paucity of data 
in peer reviewed journals asks for a call to action to publish results of initiatives to 
improve organ donation.
Organ donor identification and referral
We studied whether all potential organ donors outside the ICU were being identi-
fied and found unidentified potential organ donors in the ED. We therefore imple-
mented a multidisciplinary approach, involving the ED, neurology and ICU, in order 
to optimize awareness and collaboration for donor referral from the ED to the ICU. 
We found that organ donors from the ED are an important portion of the total pool 
of actual donors and showed that implementing a multidisciplinary approach to in-
crease referral to the ICU is feasible and could benefit family of the potential donors.
Improving the family consent rate
Adequate information about the donation process and a good understanding of 
brain death, early in the process, is important when approaching a family. In this 
light it is valuable to involve a person dedicated to organ donation practices to help 
the treating team to guide the relatives before, during and after the donation deci-
sion. What type of family guidance can be implemented best in the Netherlands, 
needs further research.
General discussion and conclusions | 143
7
References
1. Dominguez-Gil B, Murphy P, Procaccio F. Ten changes that could improve organ dona-
tion in the intensive care unit. Intensive Care Med. 2016; 42(2):264-7.
2. Caballero F, Puig M, Leal J, Trejo O, Diaz I, Herrera S, et al. A helpful approach to organ 
donation: From end-of-life care to effective organ transplantation. Am J Transplant. 
2018; 18(2):528-9.
3. Dominguez-Gil B, Coll E, Pont T, Lebron M, Minambres E, Coronil A, et al. End-of-life 
practices in patients with devastating brain injury in Spain: implications for organ 
donation. Medicina Intensiva. 2017; 41(3):162-73.
4. Walker W, Sque M. Balancing hope and despair at the end of life: The contribution of 
organ and tissue donation. J Crit Care. 2016; 32:73-8.
5. Sairanen T, Koivisto A, Koivusalo AM, Rantanen K, Mustanoja S, Meretoja A, et al. Lost 
potential of kidney and liver donors amongst deceased intracerebral hemorrhage 
patients. Eur J Neurol. 2014; 21(1):153-9.
6. Le Conte P, Riochet D, Labastire L, Auneau JC, Legeard E, Van Tricht M, et al. Identi-
fication of potential organ donors of advanced age in EDs. Am J Emerg Med. 2012; 
30(1):170-3.
7. Kutsogiannis DJ, Asthana S, Townsend DR, Singh G, Karvellas CJ. The incidence of 
potential missed organ donors in intensive care units and emergency rooms: a retro-
spective cohort. Intensive Care Med. 2013; 39(8):1452-9.
8. Aubrey P, Arber S, Tyler M. The organ donor crisis: the missed organ donor potential 
from the accident and emergency departments. Transplant Proc. 2008; 40(4):1008-11.
9. Roels L, Smits J, Cohen B. Potential for deceased donation not optimally exploited: 
donor action data from six countries. Transplantation. 2012; 94(11):1167-71.
10. Feest TG, Riad HN, Collins CH, Golby MGS, Nicholls AJ, Hamad SN. Protocol for increas-
ing organ donation after cerebrovascular deaths in a district general hospital. Lancet. 
1990; 335(8698):1133-5.
11. Douville F, Godin G, Vezina-Im LA. Organ and tissue donation in clinical settings: a 
systematic review of the impact of interventions aimed at health professionals. Trans-
plant Res. 2014; 3(1):8.
12. Blok GA, van Dalen J, Jager KJ, Ryan M, Wijnen RM, Wight C, et al. The European Donor 
Hospital Education Programme (EDHEP): addressing the training needs of doctors and 
nurses who break bad news, care for the bereaved, and request donation. Transpl Int. 
1999; 12(3):161-7.
13. Linyear AS, Tartaglia A. Family communication coordination: a program to increase 
organ donation. J Transpl Coord. 1999; 9(3):165-74.
14. Hockerstedt K, Heikkilal ML, Holmberg C. Substantial increase in cadaveric organ do-
nors in hospitals implementing the donor action program in Finland. Transplant Proc. 
2005; 37(8):3253-5.
15. Masterplan Organ donation. Report of the Coordination group organ donation. 
https://www.rijksoverheid.nl/documenten/rapporten/2008/06/11/masterplan-
orgaandonatie. The Netherlands2008. Accessed 15 May 2017.
16. Dominguez-Gil B, Coll E, Elizalde J, Herrero JE, Pont T, Quindos B, et al. Expanding the 
Donor Pool Through Intensive Care to Facilitate Organ Donation: Results of A Spanish 
Multicenter Study. Transplantation. 2017; 101(8):e265-e272.
144 | CHAPTER 7
17. Martinez-Soba F, Perez-Villares JM, Martinez-Camarero L, Lara R, Monzon JL, Fernan-
dez-Carmona A, et al. Intensive Care to Facilitate Organ Donation: A Report on the 
Experience of 2 Spanish Centers with A Common Protocol. Transplantation. 2019; 
103(3):558-64.
18. Steering Group of College of Emergency Medicine and the British Transplantation 
Society. The Role of Emergency Medicine in Organ Donation http://odt.nhs.uk/pdf/
role_of_emergency_medicine_in_organ_donation.pdf. 2010.
19. Michael GE, O’Connor RE. The importance of emergency medicine in organ donation: 
successful donation is more likely when potential donors are referred from the emer-
gency department. Acad Emerg Med. 2009; 16(9):850-8.
20. Dominguez-Gill B, Coll E, Elizalde J, Herrero J, Pont T, Quindos B, et al. Expanding the 
donor pool through intensive care treatment to facilitate organ donation: Results of a 
Spanish multicenter study. Transplantation. 2016; 100 (7 Supplement 1):S334-S5.
21. Miller LD, Gardiner SK, Gubler KD. Emergency department referral for organ donation: 
more organ donors and more organs per donor. Am J Surg. 2014; 207(5):728-33; dis-
cussion 33-4.
22. Riad H, Nicholls A, Neuberger J, Willatts SM, Sells RA, Jones MA, et al. Elective ventila-
tion of potential organ donors. BMJ. 1995; 310(6981):714-5.
23. Wilkinson D. Ventilating the debate: elective ventilation revisited. J Med Ethics. 2013; 
39(3):127-8.
24. Escudero D, Otero J, Menendez De Leon B, Perez-Basterrechea M. Organ Donation and 
Elective Ventilation: A Necessary Strategy. BioMed Research International. 2017; 2017 
(no pagination)(7518375).
25. Baumann A, Audibert G, Guibet Lafaye C, Puybasset L, Mertes PM, Claudot F. Elective 
non-therapeutic intensive care and the four principles of medical ethics. J Med Ethics. 
2013; 39(3):139-42.
26. McGee AJ, White BP. Is providing elective ventilation in the best interests of potential 
donors? J Med Ethics. 2013; 39(3):135-8.
27. De Lora P, Blanco AP. Dignifying death and the morality of elective ventilation. J Med 
Ethics. 2013; 39(3):145-8.
28. Government of the Netherlands. Dutch Organ Donation Act. http://wetten.overheid.
nl/BWBR0008066/2016-08-01. Accessed 31 May 2018.
29. Achieving Comprehensive Coordination in Organ Donation. Work Package 5—In-
creasing the collaboration between donor transplant coordinators and intensive care 
professionals. http://www.accord-ja.eu/sites/default/files/download_documents/
ACCORD_WP_5_ICU_%26_DTC_Collaboration_FINAL_REPORT.pdf. Accessed 8 August 
2018.
30. Melville AP, Pilcher DV, Mitropoulos J, Philpot SJ. Admission to intensive care for 
consideration of organ donation in Australia and New Zealand. Transplantation. 2013; 
96:S212.
31. Nunnink L, Cook DA. Palliative ICU beds for potential organ donors: an effective use of 
resources based on quality-adjusted life-years gained. Crit Care Resusc. 2016; 18(1):37-
42.
32. Matesanz R, Dominguez-Gil B, Coll E, Mahillo B, Marazuela R. How Spain Reached 40 
Deceased Organ Donors per Million Population. Am J Transplant. 2017; 17(6):1447-54.
General discussion and conclusions | 145
7
33. Newsletter Transplant 2016 of Organización Nacional de Trasplantes. http://www.ont.
es/publicaciones/Documents/NEWSLETTER%202017_baja%20(2).pdf. Accessed 31 
May 2018.
34. Annual report 2016 of the Dutch Transplant Foundation. https://www.transplantaties-
tichting.nl/sites/default/files/product/downloads/nts_jaarverslag_2016.pdf. Accessed 
20 June 2017.
35. de Groot YJ, Lingsma HF, van der Jagt M, Bakker J, Ijzermans JN, Kompanje EJ. Remark-
able changes in the choice of timing to discuss organ donation with the relatives of a 
patient: a study in 228 organ donations in 20 years. Crit Care. 2011; 15(5):R235.
36. Siminoff LA, Lawrence RH, Zhang A. Decoupling: what is it and does it really help 
increase consent to organ donation? Prog Transplant. 2002; 12(1):52-60.
37. Marks WH, Wagner D, Pearson TC, Orlowski JP, Nelson PW, McGowan JJ, et al. Organ 
donation and utilization, 1995-2004: entering the collaborative era. Am J Transplant. 
2006; 6(5 Pt 2):1101-10.
38. Rodrigue JR, Cornell DL, Krouse J, Howard RJ. Family initiated discussions about organ 
donation at the time of death. Clin Transplant. 2010; 24(4):493-9.
39. de Groot J, Vernooij-Dassen M, Hoedemaekers C, Hoitsma A, Smeets W, van Leeuwen E. 
Decision making by relatives about brain death organ donation: an integrative review. 
Transplantation. 2012; 93(12):1196-211.
40. Simpkin AL, Robertson LC, Barber VS, Young JD. Modifiable factors influencing rela-
tives’ decision to offer organ donation: systematic review. BMJ. 2009; 338:b991.
41. Vincent A, Logan L. Consent for organ donation. Br J Anaesth. 2012; 108 Suppl 1:i80-7.
42. Manyalich M, Guasch X, Paez G, Valero R, Istrate M. ETPOD (European Training Program 
on Organ Donation): a successful training program to improve organ donation. Transpl 
Int. 2013; 26(4):373-84.
43. de Groot J, Vernooij-Dassen M, de Vries A, Hoedemaekers C, Hoitsma A, Smeets W, et al. 
Intensive care staff, the donation request and relatives’ satisfaction with the decision: 
a focus group study. BMC Anesthesiol. 2014; 14:52.
44. Evanisko MJ, Beasley CL, Brigham LE, Capossela C, Cosgrove GR, Light J, et al. Readiness 
of critical care physicians and nurses to handle requests for organ donation. Am J Crit 
Care. 1998; 7(1):4-12.
45. Riker RR, White BW. The effect of physician education on the rates of donation request 
and tissue donation. Transplantation. 1995; 59(6):880-4.
46. Czerwinski J, Jakubowska-Winecka A, Woderska A, Wilk J, Lebkowski W, Bohatyrewicz 
R, et al. Implementation and Sustainability of European Training Program on Organ 
Donation in Poland: Results and the Impact on Donation Indicators. Transplant Proc. 
2016; 48(7):2429-33.
47. Kompanje EJ. Families and brain death. Semin Neurol. 2015; 35(2):169-73.
48. Franz HG, DeJong W, Wolfe SM, Nathan H, Payne D, Reitsma W, et al. Explaining brain 
death: a critical feature of the donation process. J Transpl Coord. 1997; 7(1):14-21.
49. DeJong W, Franz HG, Wolfe SM, Nathan H, Payne D, Reitsma W, et al. Requesting organ 
donation: an interview study of donor and nondonor families. Am J Crit Care. 1998; 
7(1):13-23.
50. Pearson IY, Bazeley P, Spencer-Plane T, Chapman JR, Robertson P. A survey of families 
of brain dead patients: their experiences, attitudes to organ donation and transplanta-
tion. Anaesth Intensive Care. 1995; 23(1):88-95.
146 | CHAPTER 7
51. Adanir T, Erdogan I, Hunerli G, Unveren G, Dasci H, Cetin HY, et al. The effect of psy-
chological support for the relatives of intensive care unit patients on cadaveric organ 
donation rate. Transplant Proc. 2014; 46(10):3249-52.
52. Jansen NE, van Leiden HA, Haase-Kromwijk BJ, van der Meer NJ, Kruijff EV, van der Lely 
N, et al. Appointing ‘trained donation practitioners’ results in a higher family consent 
rate in the Netherlands: a multicenter study. Transpl Int. 2011; 24(12):1189-97.
53. Gyllstrom Krekula L, Malenicka S, Nydahl A, Tibell A. From hesitation to appreciation: 
The transformation of a single, local donation-nurse project into an established organ-
donation service. Clinical Transplantation. 2015; 29(3):185-96.
54. von Pohle WR. Obtaining organ donation: who should ask? Heart Lung. 1996; 25(4):304-
9.
55. Rodrigue JR, Cornell DL, Howard RJ. The instability of organ donation decisions by 
next-of-kin and factors that predict it. Am J Transplant. 2008; 8(12):2661-7.
56. NHS Blood and Transplant - Approaching the families of potential organ donors. http://
odt.nhs.uk/pdf/family_approach_best_practice_guide.pdf. Accessed 9 August 2018.
57. Garside J, Garside M, Fletcher S, Finlayson B. Utilisation of an embedded specialist 
nurse and collaborative care pathway increases potential organ donor referrals in the 
emergency department. Emerg Med J. 2012; 29(3):228-32.
CHAPTER 88
Summary
Summary | 151
8
The organ donor shortage is a major health care issue worldwide. Despite many 
initiatives to increase the number of organ donors, there are still many patients on 
the waiting list and many patients die while waiting for an organ transplant.
The donation rate (number of deceased organ donors per million population) in 
the Netherlands is relatively low compared to other countries, e.g. Spain, Belgium 
and UK. This thesis focuses on the main bottlenecks in the organ donation process 
in the Netherlands and possibilities for improvement. The first part focuses on the 
identification and referral of potential organ donors outside the Intensive Care Unit 
(ICU). The second part focuses on the high family refusal rate and possibilities to 
improve the consent rate.
Aims of the thesis
•	 To	find	interventions	aimed	at	health	care	professionals	to	increase	the	number	
of organ donors by systematically reviewing the literature.
•	 To	study	whether	all	potential	organ	donors	outside	the	ICU	are	being	identified	
in a multicenter study (part one).
•	 To	 implement	a	multidisciplinary	approach	in	order	to	optimize	donor	referral	
from the emergency department to the ICU (part one).
•	 To	gain	insight	in	factors	in	the	decision-making	process	for	organ	donation	that	
influence consent rates in a nationwide study in the Netherlands (part two).
•	 To	appoint	nurses	who	are	trained	in	organ	donation	to	improve	family	consent	
rates (part two).
After a general introduction (chapter 1) we describe a systematic review on inter-
ventions to increase the number of organ donors (chapter 2). We systematically 
reviewed the literature in five databases (PubMed, EMBASE, CINAHL, PsycINFO and 
the Cochrane Library) for studies describing interventions in hospitals aimed at 
health care professionals who are involved in the identification, referral, and guid-
ance of family of potential organ donors. From the 18,854 records initially extracted, 
we included 22 studies in our review. Of these, 14 studies showed statistically 
significant effects on identification rate, family consent and/or donation rate. Prom-
ising interventions to increase the number of organ donors could be: a) the use 
of collaborative care pathways, in which donor identification criteria are specified 
and emergency department (ED) professionals are trained, b) training of health care 
professionals involved in organ donation, and c) additional focus on guidance of 
relatives of potential organ donors.
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Identification and referral of potential organ donors
Post-mortem organ donors are mostly patients with acute devastating brain injury 
(DBI) who die in ICUs. However, many patients with DBI who die outside the ICU go 
unrecognized as potential organ donors. In chapter 3 we described a prospective 
observational study in seven hospitals in the Netherlands to define the number 
of unidentified potential organ donors outside the ICUs. Records of all patients 
who died between January 2013 and March 2014 were reviewed. Patients were 
included if they died within 72h after hospital admission outside the ICU due to DBI, 
and fulfilled the criteria for organ donation. Physicians of included patients were 
interviewed using a standardized questionnaire regarding logistics and medical 
decisions related to end-of-life care. Of the 5,170 patients screened, we found 72 
additional potential organ donors outside ICUs. These unidentified potential organ 
donors were mostly patients with DBI and a futile medical prognosis at the ED, 
who were subsequently admitted to the neurology department for end-of-life care 
or died in the ED. From this we could conclude that initiation of end-of-life care 
outside ICUs can result in under-recognition of potential organ donors equivalent 
to 11-34% of the total pool of organ donors.
The results of this study led to the development and implementation of a new mul-
tidisciplinary approach in the ED to admit such patients to the ICU for end-of-life 
care. The approach stimulates collaboration between the ED, ICU and neurology 
department to make organ donation part of end-of-life care. In chapter 4 we de-
scribed our experiences with the implementation of this approach in six hospitals 
in the Netherlands. The approach was introduced during staff meetings at the ED, 
ICU and neurology department. When patients with DBI had a futile prognosis in 
the ED, without contra indications for organ donation, an ICU admission for end-of-
life care was considered. When a patient was admitted according to this approach, 
interviews were conducted with emergency physicians, neurologists and ICU 
physicians using a standardized questionnaire. In total, 55 potential organ donors 
were admitted to the ICU for end-of-life care. Twenty-seven families consented to 
donation and 20 successful organ donations were performed in which 90 organs 
were transplanted. These 20 organ donations were 29% of the total number of 
organ donors in participating hospitals, which showed that patients with DBI and 
futile medical prognosis in the ED are an important portion of the total number of 
actual donors. The implementation of a multidisciplinary approach is feasible and 
could improve donation awareness in the ED, and could lead to better identification 
of potential donors in the ED.
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Influencing consent rate
The legal consent system used in the Netherlands, is an opt-in system. This means 
that donation is only allowed with the explicit consent of the potential donor or with 
consent to donation by the next of kin. No donation choice has been registered in 
the DR in approximately 60% of the Dutch population of 18 years and older. In these 
cases, the next of kin needs to decide at a very emotional moment, which leads 
to objection in 70% of the cases. Because of the high refusal rate, we performed a 
nationwide study to evaluate the effect of different factors in the decision-making 
process on the consent rate (chapter 5). Intensivists specialized in organ donation 
evaluated all organ donation requests in the Netherlands with physicians who made 
the request for donation between January 2013 and June 2016, using a standard-
ized questionnaire. Out of 2,528 donation requests, 2,095 (83%) were evaluated. The 
questionnaires of patients registered with ‘decision by next of kin’ and patients who 
did not register their donor preferences in the national DR were analyzed (n=1,322). 
In this study we showed that decoupling the organ donation conversation from the 
conversation about futility of treatment was associated with lower family consent 
rates. Comprehension of the concept of brain death by the family and consultation 
with a transplant coordinator before the organ donation request by the physician, 
could positively influence consent rates.
In chapter 6 we describe an intervention study with the aim to examine whether 
family guidance by trained nurses could increase the family consent rate. Intensive 
and coronary care unit nurses were trained in Communication about Donation (i.e. 
trained donation practitioners (TDP)) in two hospitals. The TDPs were appointed 
to guide the family of patients with a poor medical prognosis. When the patient 
became a potential donor, the TDP was there to guide the family in making a deci-
sion about donation. The consent rate for donation with guidance by a TDP was 
58.8%, while the consent rate without guidance by a TDP was 41.4% (p=0.110) in 
cases where the family had to decide on donation. Our data suggest that additional 
family guidance by a TDP could benefit consent rates for organ donation. We did, 
however, not find a statistically significant difference because of lack of power due 
to small sample size.
In chapter 7 we described our main findings and discussed them within a broader 
context on three levels: identification and referral of potential organ donors, dona-
tion request, and family guidance. We ended this chapter with directions for future 
research and general conclusions.
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Het tekort aan orgaandonoren is wereldwijd een groot probleem voor de gezond-
heidszorg. Ondanks vele initiatieven om het aantal orgaandonoren te laten stijgen, 
staan er nog steeds veel patiënten op de wachtlijst voor een orgaantransplantatie 
en zijn er veel patiënten op de wachtlijst die vroegtijdig overlijden.
Het donatiepercentage (het aantal overleden orgaandonoren per miljoen popula-
tie) in Nederland is relatief laag vergeleken met andere landen, zoals Spanje, België 
en Groot-Brittannië. Dit proefschrift richt zich op de belangrijkste knelpunten in 
het orgaandonatieproces in Nederland en mogelijke interventies om dit proces te 
verbeteren. Het proefschrift is verdeeld in twee delen. Het eerste deel richt zich op 
de herkenning van potentiële orgaandonoren buiten de Intensive Care (IC) en het 
doorverwijzen van deze patiënten naar de IC. Het tweede deel richt zicht op het 
hoge familieweigeringspercentage en de mogelijkheden om het toestemmings-
percentage te verbeteren.
Doelstellingen van dit proefschrift
•	 Systematisch	de	literatuur	doorzoeken	op	zoek	naar	interventies	die	gericht	zijn	
op professionals in de gezondheidszorg met als doel het aantal orgaandonoren 
te laten stijgen.
•	 Onderzoeken	of	alle	potentiële	orgaandonoren	buiten	de	IC	worden	geïdentifi-
ceerd in meerdere ziekenhuizen in Nederland (deel 1).
•	 Het	 implementeren	 van	 een	 multidisciplinaire	 aanpak	 om	 de	 verwijzing	 van	
potentiële orgaandonoren van de spoedeisende hulp (SEH) naar de IC te opti-
maliseren (deel 1).
•	 Inzicht	 krijgen	 in	 factoren	 in	 het	 besluitvormingsproces	 over	 orgaandonatie	
die	 het	 toestemmingspercentage	 beïnvloeden,	 in	 een	 landelijk	 onderzoek	 in	
Nederland (deel 2).
•	 Het	 inzetten	 van	 getrainde	 verpleegkundigen	 als	 familiebegeleiders	 met	 als	
doel een hoger toestemmingspercentage te bewerkstelligen (deel 2).
Na een algemene inleiding (hoofdstuk 1), hebben we een systematische review 
beschreven over de interventies om het aantal orgaandonoren te laten stijgen 
(hoofdstuk 2). In vijf databases (PubMed, EMBASE, CINAHL, PsycINFO en de Co-
chrane Library) hebben we naar studies gezocht die interventies beschrijven die 
gericht zijn op zorgprofessionals. Deze zorgprofessionals zijn betrokken bij de her-
kenning, verwijzing of begeleiding van familie van potentiële orgaandonoren. Van 
de 18854 records die oorspronkelijk zijn geëxtraheerd uit de databases, hebben we 
22 studies meegenomen in de review. Veertien van deze studies lieten statistisch 
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significante effecten zien op het herkenningspercentage, toestemmingspercentage 
en/of donatiepercentage. Veelbelovende interventies om het aantal orgaandono-
ren te laten stijgen, zijn: a) het gebruik van een multidisciplinaire aanpak waarin 
donorherkenning criteria zijn gespecificeerd en SEH artsen zijn getraind, b) training 
van alle professionals die betrokken zijn bij orgaandonatie, en c) extra aandacht 
voor begeleiding van familieleden van potentiële orgaandonoren.
Herkenning en verwijzing van potentiële orgaandonoren
Postmortale orgaandonoren zijn meestal patiënten met ernstige neurologische 
schade die op de IC overlijden. Er zijn echter ook veel patiënten met neurologische 
schade die buiten de IC overlijden. Het zou kunnen dat deze patiënten niet altijd 
herkend worden als potentiële orgaandonoren. In hoofdstuk 3 hebben we een 
prospectieve observationele studie beschreven, waarbij we in 7 ziekenhuizen in 
Nederland hebben gekeken of er potentiële orgaandonoren buiten de IC gemist 
worden. We hebben de gegevens van alle patiënten die tussen januari 2013 en 
maart	2014	zijn	overleden	beoordeeld.	Patiënten	werden	geïncludeerd	als	ze	bin-
nen 72 uur na ziekenhuisopname overleden buiten de IC als gevolg van ernstige 
neurologische schade, en voldeden aan de criteria voor orgaandonatie. Artsen 
die	betrokken	waren	bij	de	behandeling	van	de	geïncludeerde	patiënten,	werden	
geïnterviewd	met	behulp	van	een	gestandaardiseerde	vragenlijst.	Deze	vragenlijst	
ging over de logistieke en medische beslissingen met betrekking tot de zorg en 
stervensbegeleiding. Van de 5170 patiënten die we hebben gescreend, vonden we 
72 extra potentiële orgaandonoren buiten de ICs. Deze niet-herkende potentiële 
orgaandonoren waren meestal patiënten met ernstige neurologische schade en 
een infauste prognose op de SEH, die vervolgens werden opgenomen op de afde-
ling neurologie voor stervensbegeleiding of op de SEH overleden. Hieruit kunnen 
we concluderen dat potentiële orgaandonoren niet altijd herkend worden wanneer 
de beslissing om behandeling te stoppen niet op de IC wordt genomen. De niet-
herkende pool van potentiële orgaandonoren is 11-34% van de totale pool van 
orgaandonoren.
De resultaten van deze studie leidden tot de ontwikkeling en implementatie van 
een nieuwe multidisciplinaire aanpak op de SEH om dergelijke patiënten op te 
nemen op de IC voor zorg rond het levenseinde en, als onderdeel daarvan, het 
bespreken van orgaandonatie. De nieuwe aanpak stimuleert samenwerking tussen 
de SEH, IC en neurologie. In hoofdstuk 4 hebben we onze ervaringen met de imple-
mentatie van deze aanpak in zes ziekenhuizen in Nederland beschreven. De aanpak 
is	geïntroduceerd	tijdens	stafvergaderingen	op	de	afdeling	SEH,	IC	en	neurologie.	
Wanneer patiënten met ernstige neurologische schade een infauste prognose had-
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den op de SEH, zonder contra-indicaties voor orgaandonatie, werd een IC opname 
overwogen voor zorg rond het levenseinde. Elke opname op de IC volgens deze 
aanpak, werd geëvalueerd met de betrokken artsen van de SEH, IC en neurologie 
met behulp van een gestandaardiseerde vragenlijst. In totaal zijn er 55 mogelijke 
orgaandonoren opgenomen op de IC. Zevenentwintig families stemden in met do-
natie en 20 succesvolle orgaandonaties werden uitgevoerd, waarbij 90 organen zijn 
getransplanteerd. Deze 20 orgaandonaties bedroegen 29% van het totale aantal 
orgaandonoren in de deelnemende ziekenhuizen, waaruit is gebleken dat patiën-
ten met ernstige neurologische schade en een infauste prognose op de SEH een 
belangrijk deel uitmaken van het totale aantal orgaandonoren. De implementatie 
van een multidisciplinaire aanpak is haalbaar en zou het donatiebewustzijn op de 
SEH kunnen verbeteren en zou daarnaast kunnen leiden tot een betere herkenning 
van potentiële donoren op de SEH.
Het toestemmingspercentage beïnvloeden
Het juridische toestemmingssysteem dat in Nederland gebruikt wordt voor orgaan- 
en weefseldonatie, is het opt-in systeem, ondersteund met een nationaal Donorregis-
ter. Dit betekent dat donatie alleen is toegestaan na de uitdrukkelijke toestemming 
van de potentiële donor of met toestemming van de nabestaanden. Ongeveer 60% 
van de Nederlandse bevolking van 18 jaar en ouder, heeft geen donatiekeuze gere-
gistreerd in het nationale Donorregister. In deze gevallen moeten de nabestaanden 
een beslissing nemen over donatie op een zeer emotioneel moment, dat in 70% van 
de gevallen tot bezwaar leidt. Vanwege het hoge weigeringspercentage, hebben 
we een landelijke studie uitgevoerd om het effect van verschillende factoren in het 
besluitvormingsproces op het toestemmingspercentage te evalueren (hoofdstuk 
5). Intensivisten die gespecialiseerd zijn in orgaandonatie (donatie-intensivisten) 
hebben alle orgaandonatievragen in Nederland geëvalueerd met artsen die de 
donatievraag hebben gesteld tussen januari 2013 en juli 2016 met behulp van 
een gestandaardiseerde vragenlijst. Van de in totaal 2528 gestelde donatievragen, 
werden 2095 (83%) donatievragen geëvalueerd. De vragenlijsten van de potentiële 
donoren die in het Donorregister geregistreerd stonden met ‘beslissing door 
nabestaanden’ of die hun donatievoorkeur niet hadden geregistreerd, werden ge-
analyseerd (n=1322). In deze studie toonden we aan dat het loskoppelen van twee 
gesprekken, namelijk het gesprek over de infauste prognose en het donatiegesprek, 
leidt tot een lager toestemmingspercentage. Begrip van ‘hersendood=dood’ door 
de nabestaanden en overleg met een transplantiecoördinator vóór de orgaandona-
tievraag	door	de	arts,	beïnvloeden	het	toestemmingspercentage	positief.
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In hoofdstuk 6 hebben we een interventiestudie beschreven met als doel na te 
gaan of familiebegeleiding door getrainde verpleegkundigen leidt tot een hoger 
toestemmingspercentage. Verpleegkundigen van de IC en Coronary Care Unit 
(CCU) werden getraind in ‘Communicatie rond Donatie’, in twee ziekenhuizen in 
Nederland. De getrainde verpleegkundigen werden aangesteld om de familie van 
patiënten met een slechte medische prognose te begeleiden. Wanneer de patiënt 
een potentiële orgaandonor werd, was de getrainde verpleegkundige er om de 
familie te begeleiden, onder andere in het nemen van een beslissing over donatie. 
Het toestemmingspercentage voor donatie met begeleiding door een getrainde 
verpleegkundige was 58.7%, terwijl het toestemmingspercentage zonder begelei-
ding 41.4% was (p=0.110), in de gevallen waarin de familie een beslissing moest 
maken over donatie. De resultaten van deze studie suggereren dat extra familiebe-
geleiding door een getrainde verpleegkundige het toestemmingspercentage kan 
laten stijgen. We vonden echter geen statistisch significant verschil vanwege de 
kleine studiepopulatie.
In hoofdstuk 7, de algemene discussie, hebben we onze belangrijkste resultaten 
beschreven en besproken in een bredere context op drie niveaus: herkenning en 
verwijzing van potentiële orgaandonoren, de donatievraag en familiebegeleiding. 
We sloten dit hoofdstuk af met suggesties voor toekomstig onderzoek en de alge-
mene conclusies van dit proefschrift.
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List of abbreviations
CaD  Communication about Donation
CBA  Controlled Before-After study
CCU  Coronary Care Unit
CEaD  Communicating Effectively About Donation
DBD   Donation after Brain Death
DBI  Devastating Brain Injury
DCD  Donation after Circulatory Death
DOSS  Donation Specialist Nurse
DR  Donor Registry
ED  Emergency Department
ESM  Electronic Supplementary Material
EPOC  Effective Practice and Organisation of Care
EV  Elective Ventilation
GCS  Glasgow Coma Scale
ICOD  Intensive Care to facilitate Organ Donation
ICU   Intensive Care Unit
IHC  In-Hospital Coordinator
NR  Not Reported
NRCT  Non-Randomized Controlled Trial
NS  Not Significant
OPA  Organ Procurement Agency
OPO  Organ Procurement Organization
OR  Odds Ratio
PDSA  Plan-Do-Study-Act
PMP  Per Million Population
RCT  Randomized Controlled Trial
SDC  Supplemental Digital Content
SN-OD  Specialist Nurse Organ Donation
TDP  Trained Donation Practitioner
UBA  Uncontrolled Before-After study
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promotie te zien en spreken. Wytske, ik ben blij en trots dat jij mijn paranimf bent 
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Jeanette Vreman. Ook jou wil ik in het bijzonder noemen als mijn ‘flex’ kamergenoot. 
Bedankt voor je gezelligheid, enthousiasme, collegialiteit en interesse. Ik zal onze 
plank challenge samen met Wytske, en de deur op slot, niet snel vergeten.
Alle stafleden, fellows, arts-assistenten en verpleegkundigen van de afdeling Inten-
sive Care.
De researchverpleegkundigen van de afdeling Intensive Care, Marieke van der A, 
Hetty van der Eng, Margreet Klop-Riehl, Chantal Luijten-Arts, Noortje Roovers en 
Hellen van Wezel. Bedankt voor jullie support en interesse.
Secretariële ondersteuning van de afdeling Intensive Care, Nelly Gerrits-Gommans, 
Rachel Quibell-Melssen, Sjoukje van Wanroij, Jennie Wegh-Holtland en Caroline 
Kersten-Bergmans. In het bijzonder, Yvonne Kaspers. Jij staat altijd klaar voor ieder-
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ik ben blij en trots om jou op mijn promotiedag als paranimf naast me te hebben 
staan.
Lieve vrienden uit Elst en omgeving. Wat kennen wij elkaar al lang, en wat ben ik 
blij dat ik jullie als vrienden heb. Voor jullie is het wellicht lastiger te begrijpen waar 
ik de afgelopen vier jaar mee bezig ben geweest, dat maakt niet uit. Ik kon hoe dan 
ook altijd rekenen op jullie steun en liefde. Dank jullie wel daarvoor. Dank jullie wel 
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voor alle avondjes uit, feestjes, weekendjes weg, sportiviteit, en gewoonweg ‘bank 
hangen’. In het bijzonder wil ik Nanouk bedanken, voor je grote betrokkenheid, het 
meedenken en je opbeurende berichtjes.
Lieve papa, mama, Bart & Eline, en Janne. Jullie hebben mij de vrijheid gegeven om 
het leven zelf te ontdekken en mij het vertrouwen gegeven dat ik dit promotietra-
ject aankan. De laatste loodjes waren het zwaarst, maar mede dankzij jullie onvoor-
waardelijke steun en liefde is dit proefschrift er gekomen. Jullie zijn me dierbaar.
Alle Iraniërs die ik ken, jullie horen ook thuis in dit dankwoord. In het bijzonder 
mijn lieve schoonfamilie. Van jullie heb ik veel geleerd over de Iraanse, en daamee 
ook over mijn eigen, cultuur. Bedankt voor alle mooie, blije, feestelijke en warme 
momenten. Jullie zijn een verrijking van mijn leven.
Mijn lieve man, Reza. Wat hebben wij al veel avonturen beleefd. Mijn promotie is 
er daar één van. Dank je wel voor het meedenken, voor je geduld en je altijd (soms 
irritant) optimistische houding. Elke dag met jou is een feestje. Ik hou van je.
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Curriculum Vitae
Marloes Witjes werd geboren op 25 mei 1990 in Arnhem. In 2008 behaalde zij haar 
VWO-diploma aan het Olympus College te Arnhem, waarna zij Biomedische Weten-
schappen ging studeren aan de Radboud Universiteit in Nijmegen. Na het behalen 
van het Bachelor diploma in 2011, begon zij aan de Master Biomedical Sciences met 
hoofdvak Clinical Human Movement Sciences, en het communicatieprofiel. Tijdens 
de opleiding heeft zij verschillende onderzoeksstages en een communicatiestage 
gedaan. In 2011 heeft zij, als onderdeel van de Bachelor, onderzoek gedaan op de 
afdeling IQ Healthcare van het Radboudumc naar het effect van training van de 
lumbale extensor spieren op pijn en functiebeperkingen bij patiënten met chroni-
sche lage rugpijn. Op de afdeling Fysiologie van het Radboudumc heeft zij in 2012 
onderzoek gedaan naar acute fysiologische en metabolische responsen bij type 2 
diabetes mellitus patiënten tijdens training onder hypoxische omstandigheden. Als 
onderdeel van het communicatieprofiel heeft Marloes in 2013 een stage gedaan 
bij de GGD Hart voor Brabant. Hier heeft zij gebruik gemaakt van kwalitatieve on-
derzoeksmethoden om de regionale Volksgezondheid Toekomst Verkenning, een 
product van de GGD om ambtenaren te informeren over de volksgezondheid in te 
regio, te evalueren. In 2014 is zij naar Trondheim, Noorwegen gevlogen om haar 
laatste onderzoeksstage aan de Norwegian University of Science and Technology te 
doen. Hier heeft zij onderzocht of de Tardieu-test, welke wordt gebruikt bij kinderen 
met cerebrale parese, een valide methode is om spasticiteit te meten. Na het be-
halen van het Master diploma in 2014, is zij meteen begonnen als onderzoeksme-
dewerker bij het Landelijk Referentiecentrum voor Bevolkingsonderzoek (LRCB) in 
Nijmegen waar zij vijf maanden heeft gewerkt. In april 2015 is Marloes begonnen 
met haar promotieonderzoek bij de afdeling Intensive Care van het Radboudumc. 
Op deze afdeling heeft zij onder begeleiding van haar promotor Prof. dr. Hans van 
der Hoeven, en copromotoren dr. Farid Abdo en dr. Nichon Jansen (Nederlandse 
Transplantatie Stichting) onderzoek gedaan naar orgaandonatie in Nederland, dat 
resulteerde in dit proefschrift. Marloes is getrouwd met Reza Abdollahi. Samen 
wonen zij in Breda.
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Name PhD candidate: M. Witjes
Department: Intensive Care Medicine
Graduate School: Radboud Institute for Health 
Sciences
PhD period: 06-04-2015 – 01-09-2018
Promotor: Prof. J.G. van der Hoeven
Co-promotors: Dr. W.F. Abdo, Dr. N.E. Jansen
Year(s) ECTS
TRAINING ACTIVITIES
a) Courses & Workshops
-  Introduction day Radboudumc 2015 0.5 
-  Graduate school specific introductory course (RIHS) 2015 1.0 
-  Service improvement workshop: improving collaboration between intensive care 
and organ donation communities 
2015 0.5 
- BROK course 2015 1.5 
- Effective planning 2015 1.0 
- Introduction Atlas.ti 2016 0.2 
- Qualitative research methods in healthcare 2016 1.0 
- Qualitative interview training Evers Research 2016 1.0 
- Scientific writing 2016 3.0 
- Scientific integrity 2016 1.0 
- Statistical course department of Intensive Care Research 2016 0.5 
- Loopbaanmanagement voor promovendi 2017 1.0 
- Effectieve schrijfstrategieën 2017 3.0 
b) Seminars & lectures
- Seminars 4x, including one presentation at seminar 2015/2016 0.8 
- Presentations for physicians as part of my research project 2015-2018 2.0 
c) Symposia & congresses
- PhD retreat (including oral presentation) 2015 0.75 
- International Transplant Congress: ESOT Brussels 2015 0.25 
- Intensivistendagen Den Bosch (including poster presentation) 2016 0.75 
- Bootcongres Groningen (including oral presentation) 2016 0.75 
-  European Donation and Transplant Coordinating Organization (EDTCO) Congress 
(including two oral presentations) 
2016 1.5 
- Bootcongres Utrecht 2017 0.5 
- Het Lage Landen congres Haarlem 2017 0.25 
-  European Society of Intensive Medicine (ESICM) Vienna (including oral 
presentation) 
2017 1.25 
- Intensivistendagen Den Bosch (including poster presentation) 2018 0.75 
- Bootcongres Rotterdam (including oral presentation) 2018 0.5 
-  International Symposium on Intensive Care and Emergency Medicine (ISICEM)
(including poster presentation) 
2018 1.5 
d) Other
- Journal clubs 2015-2018 1.0 
- Research meetings Intensive Care research 2015-2018 
TOTAL 27.75
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Paap E, Witjes M, van Landsveld-Verhoeven C, Pijnappel RM, Maas AH, Broeders 
MJ. Mammography in women with an implanted medical device: impact on image 
quality, pain and anxiety. Br J Radiol. 2016; 89(1066):20160142.
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The effects of lumbar extensor strength on disability and mobility in patients with 
persistent low back pain. J Sports Med Phys Fitness. 2017; 57(4):411-7.
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I N  T H E  N E T H E R LA N D S
How to improve donor identif ication and family consent
M A R LO E S  W I T J E S
U I T N O D I G I N G 
voor het bijwonen van de openbare 
verdediging van het proefschrift
O R G A N D O N AT I O N
I N T H E N E T H E R LA N D S
How to improve donor identification
and family consent
op woensdag 4 september
om 10.30 uur precies in de aula
van de Radboud Universiteit,
Comeniuslaan 2 te Nijmegen.
U bent van harte welkom
bij deze plechtigheid en
de aansluitende receptie.
Paranimfen
Wytske Geense & Carolien Ruesen
promotiefeestmarloes@gmail.com
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